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{[OrFictaL NOTICE. ] 
January Meeting, Society of Gas Lighting. 
BUR as 
OFFICE OF THE SECRETARY, Jan. 4, 1898. 
The January meeting of the Society of. Gas Lighting will be held 
in “The Arena,” No. 39 West 3ist street, New York city, at 3 P.M., of 
the 13th inst. Frep. 8. Benson, Secretary. 








x BRIEFLY TOLD. 
‘i tasiilligt bon 
Deata oF Mr. Samui J. Younc.—With regret we report the death, 
at his home, 1253 Bergen street, Brooklyn, N. Y¥., on the morning of 
‘the 5th inst., of Mr. Samuel J. Young, who had been prominent in 
the gas business of New York city for quite well on to half of his 
career... Although deceased had not been robust for some time, not 
“even those nearest him thought his condition dangerous; and the end 
came with startling suddenness. Samuel John Young was born in 





New York city, in the district then known as Greenwich Village, April 
5th, 1842. His education was begun in a local district school, and cont- 
pleted in the New York City College, from which institution he 
graduated, in 1860—when in his third year his parents removed to 
Brooklyn, in which city his residence subsequently was. His first im- 
portant business connection was with the Metropolitan Fire Insurance 
Company, of New York, in whose service he was from 1861 to 1873, 
most of the time acting as its Secretary. On the winding up of that 
Company’s affairs (1873), the closing out accounts of which were almost 
wholly directed by him, he was elected Secretary of the Municipal Gas 
Company, of New York, the charter for which occasioned much talk 
atthe time. This post he subsequently resigned to engage in expert 
accounting work. In 1878, when the Municipal Company became an 
actual factor in the gas supply of New. York, he was recalled to its 
service, in a subordinate’s position, remaining so, however, for only a 
short time. The capitalists behind the concern, recognizing his ability 
as a methodical statistician, elected him Secretary of the Company, 
which place he filled until the Municipal Company merged its identity 
(Nov. 10, 1884) with that of the Consolidated Gas Company. In the 
service of the latter, as statistician and auditor-in-chief, he remained to 
the end. Other places in the gas industry filled by Mr. Young were: 
Secretary of the Knickerbocker Gas Company, of New York, until 
that corporation was taken over by the Consolidated Company ; Presi- 
dent of the Union Gas Light Company, of East New York, L. I., until 
that Company was taken over by the Brooklyn Union Gas Company ; 
Secretary and Treasurer of the Municipal Gas Company, of Yonkers, 
N. Y., to the time of his death—the latter corporation has been operated 
underJeasehold by the United Gas Improvement Company for some 
years. In the meantime Mr. Young’s peculiar talents as an organizer 
of accounts, with nothing much to go upon other than disorder, or 
even chaos, were well shown in his handling of the arrangement of the 
adjustments, appraisals and outlinings incident to the amalgamating of 
the properties that now form the Brooklyn Union GasCompany. Per- 
sonally, Mr. Young was a man with every attribute that goes to earn 
respect, to make friendship and foster affection, which statements are 
within the writer’s personal knowledge; for, in collecting this short 
history of the dead man’s life, he conversed with many who owed to 
Mr. Young their very places. All, without exception, expressed their 
sorrow that their supervisor and friend was not still at his post. Mr. 
Young was prominent in the Masonic order, in which he had advanced 
to the Scottish Rite, 32d degree. He was prominent in the early days 
in the Brooklyn Volunteer Fire Department, and at the time of his 
death was a member of its Veterans’ Association. He was united in 
marriage, in 1862, to Miss Elizabeth A. Pearsall, of Rockville Center, 
L. I., who survives him, as do five sons. The funeral services were 
held at his late home, on the evening of Saturday last, and interment 
was subsequently made in the family plot in the Rockville Center 
cemetery. 


Tae LarGce Lot or Gas BILLs PEANTED BY THE SENATE.—The gen- 
tlemen comprising the Senate and Assembly, of the State of New York, 
have convened for the transaction of their multifarious duties, which 
this year, more than ever, are likely to be devoted to ‘‘ assisting” cor- 
porations in the direction in which the latter should go. While sor- 
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rowing, of course, for the railroad, insurance, electric, etc., corporations 
that are to be so ungenerously “‘ assisted,” all of our pitying may not 
go out to them; for we have troubles of our own, which disturbances 
are connected with the manufacture and sale of gas. Indeed, the gas 
industry seems to have the lead in harassment just now ; for, although 
the Senate was but organized on the 5th inst., that day was sufficiently 
lengthy to permit of the presentation of 75 bills,}of wlfich three (or 4 
per cent.) were aimed at the selling rate that may-bé charged for gas. 
The Hebrew leader of the Democrats (Mr. Jacob Cantor) espoused one ; 
Mr. Featherson (whose weight is more than his name indicates), stood 
‘behind ” the second ; and Mr. Guy (who ig woefully misnamed) gave 
birth to the third. Meanwhile it may be in order to inquire why Mr. 
Coffey was so slow; to ask why Mr. Sullivan was so forgetful ; and to 
wonder what was the matter with Mr. Pavey—for those three have had 
much to do with gas bills in the past. However, they and others are 
likely to be heard from in this respect later on; and, so far, the gas 
men are willing to admit the truth of the quotation : ‘‘ Damna minus 
consueta movent.” A summary of the three bills so far submitted is 
appended, with the simple remark that none of them will become 
laws: 


‘‘By Senator Featherson.—Limiting the price of gas in all the cities 
of the State to $1 per 1,000 cubic feet, and providing for a Gas Commis- 
sion in each city of the State. The officials in a municipality having 
charge of public lighting contracts are constituted local Gas Commis- 
sions to supervise the operations of local gas companies, to examine 
their meters and books, to regulate the quality of the gas, and, by con- 
sent of local authorities, to acquire gas plants by condemnation for op- 
eration on municipal account.” 


“By Senator Guy.—Fixing the price of gas in New York city 
(greater city) at $1 to private consumers, and at 75 cents on public ac- 
count. The Board of Public Improvements is empowered to designate 
the meter to be used ; also any device that will regulate the flow of 
gas.” 

‘‘By Senator Cantor.—Fixing the price of gas in the boroughs of 
Manhattan and Bronx at $1 per 1,000 cubic feet, and empowering the 
Commissioner of Public Buildings, Lighting and Supplies to supervise 
the operation of gas companies, investigate their methods and inspect 
meters. The Commissioner is to have power to issue subpoenas, to sum- 
mon witnesses, to administer oaths, and to compel the production of 
books and papers.” 





Nortes.—The jury that investigated the circumstances leading to the 
death of John J. Cooper, who was killed by an explosion of acetylene 
gas (used for lighting the Federal Building, Wilmington, Del.) on the 
evening of December 16th, returned the verdict ‘‘ That deceased came 
to his death from injuries received in an accidental explosion of the 
generator of the gas plant at the Post Office.” The investigation was 
altogether unsatisfactory.——Incorporated companies for supplying gas 
through the agency of improved Springfield gas machines, to the resi- 
dents of such places, from a central station, are now carrying on such 
supply in the following villages of this State: Afton, 


_A feature of the Christmas edition of the Lawrence (Mass.) Weekly 
Journal—which, by the way, was an excellent specimen of the typo- 
grapher’s and printer’s art—was a full page advertisement, inserted at 
the instance of the Lawrence Gas Company, of how gas can be used in 
many ways, in the kitchen, the dining room, the parlors, the sleeping 
rooms of any residence, and in the store, shop or factory as well. The 
advertisement, which was illustrated with real artistic skill, neatly 
reflects Agent Humphreys’ cogent thought in such matters.——The 
Danbury and Bethel (Conn.) Gas and Electric Light Company has 
recently erected in its compact plant a 100 horse power Hazelton boiler, 
equipped with the brick lined steel jacket or setting recently brought, 
out by the Hazelton Boiler Company. The new setting has many ad- 
vantages over the old plan, and a number of the original Hazelton set- 
tings have been changed to the present system. The steel jackets are 
more durable and ornate than the old brick settings ; they also save 
floor space, and afford greater convenience for firing, in the fact that 
they present square furnace and square grate surface, as against the 
circular plan hereiofore followed. Thatthe Hazelton boiler finds favor 
would seem to be evidenced by these orders recently filed: The Troy 
(Pa.) Electric Light and Power Company, a 125 horse power boiler, with 
steel setting ; the Greenfield (Mass.) Electric Light and Power Com- 
pany, a 250-horse boiler, ‘set like the one named above; P. H. Glatfel- 
ter, paper manufacturer, Spring Grove, Pa., a 200-horse waste heat 
boiler—second order ; the Newton Falls (N. Y.) Paper Company, a 
100-horse Hazelton—second order. 





Bainbridge, Nor- 
wich, Oxford, South Otselic, South New Berlin and West Winfield. 





Determination of the Ammonia in Gas Liquor.’ 
sinjectilliliabipices 

_ The following is an abstract translation of a paper on this subject by 
Herren Ed, Donath and K. Pollak, which recently appeared in the 
Zeitschrift fiir Angewandte Chemie. 

Two methods for the determination of the total ammonia in gas 
‘liquor have been suggested and brought into use. The first is the dis- 
tillation:method, by which the ammonia set free by caustic lime is 
distilled off, and received in standardized acid (i. e., Wills’ test, cf. 
Newbigging’s ‘‘ Handbook for Gas Engineers and Managers,” p. 373). 
The second method is the azotometric or nitrometric process with sodium 
hypobromite. Undoubtedly, it is the more rapid—thanks to the numer- 
ous forms of gas volumetric apparatus, and tables for the reduction of 
gaseous volumes—aud therefore should be favored by analysts. But 
Professor Lune, in his work on ‘‘ Coal Tar and Ammonia” (¢f. sec- 
ond [latest] English edition, p. 573) only gives the distillation method 
for the estimation of the total ammonia in gas liquor. Later, when 
treating of the estimation of ammonia in its salts, he describes the nitro- 
metric method (cf. Ibid, p. 706); and, therefore, the conclusion might 
be drawn that this method is unsuitable for estimating the total am- 
monia in gas liquor. Fehrmann in his treatise (German) on am- 
moniacal liquor recommends, for the general quantitative estimation of 
ammonia, the nitrometric method with Knop's azotometer ; but when 
specifically dealing with the estimation in gas liquor, he describes a 
simple titration method, without distiliation. He admits, however, 
that it is not exact. Post, in his handbook (German) on technical an- 
alyses, gives both the distillation and the nitrometric methods as equally 
suitable for the estimation of ammonia in gas liquor. 

The authors of the paper have been in the habit of using both meth- 
ods (one as a check on the other), in the numerous estimations which 
they have had occasion to undertake at the Technical College at Briinn. 
The results did not differ by much. The nitrometric method gave, 
without exception, a rather higher percentage of ammonia than did the 
distillation method ; although, in the execution of the latter, Lunge’s 
advice to distil for 24 to 3 hours, was always adhered to. The follow- 
ing are examples of the results obtained, each figure being the mean 
from two concordant tests : 








———— Percen of A ja in: =~ 
Concentrated Gas Liquor. Gas Liquor. 
(1) ® (3) (4) (5) 
Distillation test........ 16.70 15.47 19.91 2.07 1,62 
Nitrometric test........ 16.92 15.70 20.27 2.10 1.67 


The differences between the results of the two methods are trifling 
when ordinary gas liquor is tested ; but they become very considerable 
with the so-called ‘‘concentrated” liquor, and cannot be ignored by 
manufacturers of ammoniacal preparations or by the managers of am- 
monia-soda works. It seemed possible that the higher results of the 
nitrometric method might be due to nitrogen or some other gas being 
liberated from other nitrogenous substances than the ammonia present 
in the liquor. If gas were so liberated, its volume would be added to 
that of the nitrogen liberated from the ammonia, and would therefore 
increase the computed quantity of ammonia. 

Attention was first directed to the sulphocyanides, because they are 
always found in gas liquor, and because the behavior of analogous 
organic compounds towards the hypobromite solution favored the view 
that they might be affected by it. The action of the hypobromite solu- 
tion on a solution of ammonium sulphocyanide was, therefore, ob- 
served. This salt contains 18.5 per cent. of ammoniacal nitrogen, or 
22.4 per cent. of ammonia. In two tests, 21.24 and 21.55 per cent. of 
nitrogen were found—corresponding to 25.8 and 26.18 per cent. of 
ammonia. Other tests were made with solutions of potassium sulpho- 
cyanide and ammonium chloride. Thus2c.c. of a weak sulphocyanide 
solution gave 1.1c.c. of gas; 5c.c. of ammonium chloride solution 
gave 5 c.c. of gas; while 2 c.c. of the one and 5c.c. of the other solu- 
tion, when mixed, gave 6.2¢.c. of gas. A stronger sulphocyanide 
solution gave, for 5 c.c., 9.8 ¢.c. of gas; 5 c.c. of ammonium chloride 
solution gave 48.2 c.c. of gas; while 2.5c.c. of each solution, mixed, 
gave 29.1 c.c. of gas. Clearly, therefore, the quantities of gas de- 
veloped by solutions containing both ammonia and sulphocyanide 
compounds are equal to the sum of the quantities which correspond to 
each of these compounds. But 10 c.c. gas liquor gave 11.1 c.c. of gas ; 
and 2 c.c. of a solution of potassium sulphocyanide gave 7 c.c. of gas. 
On the other hand, 8 c.c. of the liquor mixed with 2 c.c. of the sulpho- 
cyanide solution, twice gave only 12.9 c.c. of gas. The fact—at pres- 
ent inexplicable—is, therefore, that the quantity of gas from the gas 
liquor is uot equal to the sum of the quantity of nitrogen from the 








1. From Journal of Gas Lighting. 
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ammonia compounds, and the gas develoyed by the sulphocyanide. 
But the quantity of gas found is undoubtedly always greater than that 
of the nitrogen from the ammonia compounds by themselves. 

A quantity of the gas obtained by the action of the hypobromite 
solution on potassium sul phocyanide was prepared and examined quali- 


tatively. It appeared to contain, in addition to atmospheric air, chiefly’ 


nitrogen and carbonic oxide. The action seems to be deep seated, as 
the sulphur of the sulphocyanide is converted to sulphuric acid. 

The authors are continuing their investigation on the action of the 
hypobromite solution on sulphocyanides, cyanides, ferrocyanides and 
gas liquor; and they wish to reserve their claim to this subject of re- 
search, pending the publication of a further paper on it by them. The 
conclusion may be drawn, however, that the volume of gas dsveloped 
in the nitrometic estimation of the total ammonia in gas liquor, and 
reckoned as ammoniacal nitrogen, is increased by the gaseous products 
of the action of the hypobromite solution on the sulphocyanide com- 
pounds in the liquor. Therefore the nitrometric methods recommended 
for the estimation of the total ammonia in gas liquor are inexact, and 
give higher results than the distillation method. Professor Lunge con- 
sequently is quite justified in recommending only the latter method of 
valuing gas liquor in his work on ‘‘ Coal Tar and Ammonia.” 








Life and Candie Power of Incandescent Lamps. 
rok Ee 

Since the one purpose of an incandescent lamp is to give light, the 
best lamp is that which gives maximum light at minimum cost. This 
is an exceedingly simple axiom and yet few users of lamps follow it 
out in practice. Lamps are repeatedly selected for long life irrespec- 
tive of good, uniform candle power. Lamps are often continued in use 
long after their candle power has seriously diminished. The folly of 
such a course is so well explained in a recent publication issued by the 
General Electric Company, that it is deemed worth while to reproduce 
the greater part of it here. 

An examination of the characteristics of an incandescent lamp will 
give aclear understanding of the principles applying to their selection 
and use. A theoretically perfectly lamp would maintain its normal 
eandle power indefinitely, or until the lamp was broken. In practice 
the deterioration of the lamp filament causes a steady loss of candle 
power. 

The drop in candle power is a characteristic of an incandescent 
lamp always to be borne in mind. The relative drop or loss of 
candle power, other things being equal, determines the comparative 
value of different lamps. We may have a lamp that loses 50 per cent. 
in candle power inside of 200 hours on a 3.1-watt efficiency basis. This 
type is almost invariably furnished by the inexperienced manufac- 
turer, and there are many such lamps in the market. Considered 
from the standpoint of life only, such lamps are excellent, because 
their filaments deteriorate to such a degree that it is practically im- 
possible to supply enough current to brighten them up to the break- 
ing point, but no discerning station manager would want such dim 
lamps, even with unlimited life. As in the selection of incandescent 
lamps so in their use—the exclusive consideration of life leads to poor 
results. Loss of candle power in a lamp sooner or later makes it un- 
economical to continue its use. 

There is no lamp yet made which is economical to burn over. 1,000 
hours, and in the great majority of cases the limit is under 600 hours. 

An incandescent lamp is nothing more than a transformer, receiving 
current and transforming it into light. After a certain time this trans- 
former may lose 50 per cent. in efficiency, taking practically the same 
current, but giving only about one-half the light. A boiler or an 
engine suffering such loss in efficiency would be promptly repaired or 
replaced. The renewal of incandescent lansps is even more important. 
The old lamps jeopardize the customer’s trade with their poor and ex- 
pensive light. A customer cares little how efficiently a station is oper- 
ated, but is much concerned about the quality of light furnished. At 
the present price of lamps, doubling the number of lamp renewals 
adds little to cost of operation, while it increases the lighting efficiency 
40 to 50 per cent. Some stations attempt to correct the dimness of old 
lamps by raising the voltage, but this is bad practice, for the increased 
pressure damages every new lamp placed in circuit. These principles 
are carefully observed by many of the large lighting companies, and a 
force of men is employed to weed out and replace all dim lamps. Some 
such means of keeping the average life below 600 hours should be 
adopted by every lighting company that has any regard for the econ- 
omical production of light or the satisfaction of its customers. 

A simple method is to fix the average life at 600 hours or less, and then 





determine from the station record how many lamps should be renewed 
each month to keep the average life within this limit. The required 
number of lamps should be renewed each month. 

_ If, for example, a station decides on an average life not to exceed 
600 hours and the station records show that on the average 60,000 lamp 
hours of current are supplied monthly, then it would be necessary to 
ingen : 

600 

Poor regulation of voltage probably results in more trouble with cus- 
tomers than any other fault in electric lighting service. 

Some central station managers act on the theory that so long as the 
life of the lamp is satisfactory an increase of voltage, either temporary 
or permanent, will increase the average light. The fact is that when 
circuits are fed even temporarily above tl.eir normal voltage the aver- 
age efficiency of all the lamps on the circuit is permanently decreased, 
and if the station is on a meter basis, it increases the amount of the cus- 
tomers’ bills. 

Excessive voltage is thus a double error—it decreases the total light 
of the lamps, and increases the power consumed. The loss of light 
displeases the customers and discredits the service. If light is sold by 
meter, the increased power consumption dissatisfies the customers ; if 
light is sold by contract, the additional power is a dead loss to the 
station. If increased light is needed, 20-candle power lamps should be 
installed instead of raising the pressure. Their first cost is the same as 
16 candle power lamps ; they take but little more current than 16-candle 
power lamps operated at high voltage and yive greater average light. 

Increased pressure also decreases the commercial life of the lamp, and 
this decrease is at a far more rapid rate than the increase of pressure, 
as shown in the following table. This table shows the decrease in life 
of standard 3.1 watt lamps due to increase of normal voltage : 


or 100 lamps a month. 


Per Cent. of Normal Voltage. Life Factor. 
QRS sb ee sciaguds seeds sehsdbawideheseseasee 1,000 
DOOR Geeta ts cae’ cos de ku sueeeengs outed sumees 818 
DORs 5 heehee dicected cass hebdinvicdancteey 681 
pS er ere pry yt ee Cramer -662 
Dea Riese we cdl ccs baUeteds dagabous wee Ke Ces .452 
MOS ise cada s soe Vote gesdcaes tows adeconae .374 
MO Sh BON sina s tae Se Pe a weda ee ieek .310 


From this table it is seen that 3 per cent. in voltage halves the life of 
a lamp, while 6 per cent. increase reduces the life by two thirds. 

Irregular pressure, therefore, necessarily results in the use of lamps 
in which the power consumption per candle is greater than a well 
regulated pressure would allow. The result is reduced capacity of 
station, and reduced station efficiency. 

These remarks apply with special force to alternating current 
stations, since we have here two sources of possible irregularity in volt- 
age—the generator and the transformer. Poor regulation is most apt 
to occur in the transformers and the utmost care should, therefore, be 
taken in their selection and use. The efficiency of the average lamp on 
alternating systems is nearly 4 watts percandle. With good regulation 
obtained by the intelligent use of modern transformers, the use of lamps 
of an efficiency of 3.1 watts per candle becomes practicable. It is thus 
possible to save 25 per cent. in power consumption at the lamps and in- 
crease the capacity of the station and transformers by the same 
amount. 

In the past two years there has been a marked advance in the method 
of making transformer installations. The general adoption of higher 
voltage secondaries gives smaller loss in wires and permits the use of 
larger transformer units, thus greatly improving the regulation. On 
this account 50-volt lamps are gradually going out of use. The re- 
placement of a number of small transformers by one large unit, and of 
old, inefficient transformers by modern types, have‘also been of im- 
mense advantage to stations. A Jarge number of stations, however, 
still retain these old transformers,.and load their circuits with large 
numbers of small units. Such stations necessarily suffer from loss of 
power, bad regulation and generally deteriorated lighting service. 
Simply as areturn on the investment, it would pay all such stations 
to scrap their old transformers and replace them with large and modern 
units. 

Proper care in the selection of transformers considers the quality and 
the size. Quality is the essential consideration and should have prefer- 
ence to first cost. No make of transformer should be permitted on a 
station’s circuit that does not maintain its voltage ratio well within 3 
per cent. from fullload to no load. The simple rule regarding size is 
to use as large units as possible and thus reduce the number of units as 
far as the distribution of service permits. Every alternating station 
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should aim to so improve regulation as to permit the satisfactory use of 
_ 3-watt lamps. 

Good regulation is eminently important to preserve the average life 
and light of the lamps, to prevent the increase of power consumed by 
the lamps, and to permit the use of lamps of lower power consumption, 
so that both the efficiency and capacity of the station may be in- 
creased. 

Constant voltage of the lamps can be maintained only by constant 
use of reliable portable instruments. No switchboard instrument 
should be relied on, without frequeut.checking by some reliable stand- 
ard. Owing to the varying drop at different loads, constant voltage at 
the station is not what is wanted. Pressure readings should be taken 
at customers’ lamps at numerous points, the readings being made at 
times of maximum, average and minimum load. Not less than five to 
ten readings should be made at each point visited, the voltmeter being 
left in circuit for four or five minutes and readings taken every fifteen 
seconds. She average of all the readings gives the average voltage of 
the circuits. Lamps should be ordered for this voltage, or if desired, 
the voltage of the circuits can be reduced or increased to suit the lamps 
in use. The practical points are to determine the average voltage at 
frequent periods with a portable voltmeter at various points of the cir- 
cuit, and then to arrange the voltage of the lamps and circuits so that 
they agree. 

The amount of light given by lamps of the same efficiency is the only 
proper measure of their relative value. The amount of light given, 
expressed in candle hours, is the product of the average candle power 
for a given period by the length of the period in hours. 

Many of the best central station managers consider that a lamp has 
passed its useful life when it has lost 20 per cent. of its initial candle 
power. In the case of a 16-candle power lamp the limit would be 12.8 
candle power. The period of time a lamp burns until it loses 20 per 
cent. of its candle power may therefore be accepted as its useful life. 
The product of this period in hours by the average candle power gives 
the ‘‘ candle hours” of light for any given lamp. 

The better a lamp maintains its candle power under equal conditions 
of comparison the greater will be the period of ‘‘ useful life,” and there- 
fore the greater will be the ‘candle hours.” This measure is, there- 
fore, the only proper one with which to compare lamps and determine 
their quality. 

The practical method of comparison is as follows : Lamps of similar 
candle power and voltage are burned at the same initial efficiency of 
3.1 watts per candle on circuits whose voltage is maintained exactly 
normal. At periods of 50, 75 or 100 hours the lamps are removed from 
the circuits and candle power readings taken, the lamps being replaced 
in circuit at the end of each reading. Readings are thus continued 
until the candle power drops to 80 per cent. of normal. The results 
obtained are then plotted in curves, and the. areas under these curves 
give the ‘‘ candle hours” and the relative value of the different lamps. 

In the following table is shown the variation in candle power and 
efficiency of standard 3.1-watt lamps, due to variation of normal 
voltage : 


Normal Voltage. Normal Candle Power. Efficiency in Watts. 
90 per cent. 53 per cent. 4.68 per candle. 
91 te See ae 4.46 5 
92 2 61 8 4.26 * 

93 nF 65 $1 4.1 2 
94 ge 693“ ca... * 
95 “a 74 3.76 ah 
96 3 79 - 3.6 
97 2, ana 3.45 br 
ees 89 ™ 3.34 < 
99 a _., Sieg 3.22 =‘ 

100 100 3 3.1 - 

101 se 106 - 2.99 ss 

ee 112 - 2.9 Ky 

103s SS ae. 2.8 ” 

104 vis 1244 ‘* 2.7 x3 

105 ste 131,“ 2.62 sy 

106 a 1383 “ ei 


Example: Lamps of 16 candle power, 105 volts and 3.1 watts, if 
burned at 98 per cent. of normal voltage, or 103 volts, will give 89 per 
cent. of 16-candle power, or 144-candle power, and the efficiency will 
be 3.34 watts per candle. 

The importance and necessity of proper lamp renewals apply for- 
cibly to all stations, regardless of the cost of power and whether lamp 
renewals are charged for or furnished free. The policy of free lamp 
renewals at the present low price of lamps, is, however, preferable for 


both station and customer. Free lamp renewals give a station that 
full and complete control of their lighting service so requisite to per- 
fect results. 

Since, however, a large number of companies charge for renewals, 
we offer some suggestion as to the best method of inducing customers 
to renew their old lamps, for it is evident that some inducement js 
necessary. 

Offering new lamps in exchange for dim lamps at a reduction in 
price is one good method. A customer, for example, would save by 
paying say half price for the renewal of a dim lamp, instead of waiting 
and paying full price when the lamp burns out. 

Another method is to offer lamps for renewals at less than cost, say 
15 cents each, and reserve the right to say when lamps shall be re- 
newed. Such a plan works well, as no customer can justly complain 
when the company renew lamps at less than cost. 

As profit on the lamps is certainly secondary in importance to the 
sale of current and the improvement in quality of light, either of the 
above plans should commend itself to all central stations not fur- 
nishing free renewals. 

Whatever method be adopted, the one chief principle of good, econ- 
omical lighting service should never be forgotten—viz., that the aver- 
age life of lamps should never exceed 600 hours. 

The following points should also be remembered : 

That a constant pressure at the lamps must be maintained. 

That the lamps are not to be used to the point of breakage—they 
should be renewed when they become dim. 

That satisfaction to customers, and the success of electric lighting, is 
dependent upon good, full and clear light, which old, black and dim 
lamps cannot give. 

That to furnish a good, full and clear light is as much a part of the 
lighting company’s business as to supply current to light the lamps. 

That a company should always endeavor to keep the average life of 
lamps within 600 hours. 

That to renew dim lamps properly on the free renewal system, in- 
spectors should examine the circuits regularly when the lamps are 
burning. If the lamp renewals are charged to customers, induce them 
to exchange their dim lamps. 

Rapid loss of candle power is one defect in incandescent lamps, and 
we have shown that all lamps suffer a gradual loss of candle power as 
they are used. A very rapid loss in candle power is, however, a real 
fault, due to inexperienced manufacture, or use at excessive voltage. 
The pressure should be carefully tested with accurate portable instru- 
ments at the lamp sockets, and, if found high, the pressure should be 
regulated to accord with the voltage of lamps, or lamps supplied to ac- 
cord with the pressure. 

Another defect in incandescent lamps is the blackening of bulbs, 
although this is more often a supposed defect than a real one. A lamp 
may lose in candle power and show but little blackening, and, on the 
other hand, the lamp may get quite black and lose little in candle 
power. Thus a 50-volt lamp which has a more stable filament than 
the 110-volt lamp often shows considerable blackening with little loss 
of candle power. 

Blackening in good lamps results from either high pressure or exces- 
sive life. This is a supposed fault. The best of lamps, if burned too 
long, will always show a certain amount of blackening. The remedies 
are, of course, regulation of pressure and frequent renewals. 

The above are the most important defects to be found in incandescent 
lamps. 

The subject of illumination has been divided by Mr. E. L. Elliott, 
to whom we are indebted for many suggestions, into the following 
sub-divisions: Intensity or Brilliancy, Distribution, Diffusion and 
Quality. 

The average brilliancy of illumination required will depend on the 
use to which the light is put. ‘‘ A dim light that would be very satis- 
factory for a church would be wholly inadequate for g library, and 
equally unsuitable for a ball room. 

The illumination given by one candle at a distance of 1 foot is called 
the “‘ candle foot,” and is taken as a unit of intensity. In general, in- 
tensity of illumination should nowhere be less than 1-candle foot, and 
demand for light at the present time quite frequently raises the bril- 
liancy to double this amount. As the intensity of light varies inversely 
with the square of the distance, a 16-candle power lamp gives a candle 
foot of light at a distance of 4-feet. A candle foot of light is a good 
intensity for reading purposes. 

Assuming the 16-candle power lamp as the standard, it is generally 
found that two 16-candle power lamps per 100 square feet of floor space 





give good illumination, three very bright aud four brilliant. These 
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general figures will be modified by the height of ceiling, color of walls 
and ceiling and other local conditions. The lighting effect is reduced, 
' of course, by an increased height of ceiling. A room with dark walls 
requires nearly three times as many lights for the same illumination as 
aroom with walls painted white. With the amount of intense light 
available in are and incandescent lighting, there is danger of exceed- 
ing ‘the limits of effective illumination and producing a glaring in- 
tensity,” which should be avoided as carefully as too little intensity of 
illumination. 

Distribution considers the arrangement of the various sources of 
light and the determination of their candle power. The object should 
be to ‘secure a uniform brilliancy on a certain plane, or within a given 
space. A room uniformly lighted, even though comparatively dim, 
gives an effect of much better illumination than where there is great 
brilliancy at some points and comparative darkness at others. The 
darker parts, even though actually light enough, appear dark by con- 
trast, while the latter parts are dazzling. For this reason naked lights 
of any kind are to be avoided, since they must appear as dazzling points, 
in contrast with the general illumination. 

“The arrangement of the lamps is dependent very largely upon exist- 
ing conditions. In factories and shops, lamps should be placed over 
each machine or bench, so as to give the necessary light for each work- 
man. In the lighting of halls, public building and large rooms, excel- 
lent effects are obtained by dividing the ceilings into squares and plac- 
iog a lamp in the center of each square. The size of square depends on 
the height of ceiling and the intensity of illumination Cesired. An- 
other excellent method consists in placing the lamps in a border along 
the walls near the ceiling. 

‘‘ For the illumination of show windows and display effects, care must 
be taken to illyminate by reflected light. The lamps should be so 
placed as to ths their rays upon the display without casting any di- 
rect rays on the observer. 

“The relative value of high candle power lamps compared with an 
equivalent number of 16-candle power lamps is worthy of notice. 
Large lamps can be efficiently used for lighting large areas, but in gen 
eral a given area will be much less effectively lighted by high candle 
power lamps than by an equivalent number of 16-candle power lamps. 
Forexample, sixteen 64 candle power lamps distributed over a large area 
will not giveas good general illumination as sixty-four 16-candle power 
lamps distributed over the same area. High candle power lamps are 
chiefly useful when a brilliant light is needed at one point, or where 
space is limited and an increase in illuminating effect is desired. 

‘‘ Diffusion refers to the number of rays that cross each point. The 
amount of diffusion is shown by the character of the shadow. Day- 
light on a cloudy day may be considered perfectly diffused; it produces 
no shadows whatever. The light from the electric arc is least diffused, 
since it emanates from a very small surface ; the shadows cast by it 
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have almost perfectly sharp outlines. It is largely due to iis high state 
of diffusion that daylight, though vastly more intense than any artifi- 
cial illumination, is the easiest of all lights on the eyes. It is a common 
and serious mistake, in case of weak or overstrained eyes, to reduce the 
intensity of the light, instead of increasing the diffusion. 

‘‘Aside from difference in intensity, light produces many different ef- 
fects upon the optic nerves and their centers in the brain. These differ- 
ent impressions we ascribe to difference in the quality of the light. 
Thus, ‘ hard light,’ ‘cold light,’ ‘ mellow light,’ ‘ ambient light,’ etc., 
designate various qualities, The most obvious differences in quality 
are plainly those called color. But color is by no means the element 
of quality. The proportion of invisible rays and the state of diffusion 
are highly important factors, but on account of not being directly visi- 


ble, they have been generally overlooked, and are but imperfectly un- 
derstood.” 

As showing the quality of the incandescent light, we present here a 
curve showing the relative luminosity of an incandescent lamp at dif- 
ferent regions of the visible spectrum. 

On this subject Mr. E. L. Nichols states the following : 

‘The most important wave lengths, so far as light-giving power is 
concerned, are those which form the yellow of the spectrum and the 
relative luminosity falls off rapidly both toward the red and the violet. 
The longer waves have, however, much more influence upon the candle 
power than the more refrangible rays. 

‘* Luminosity is the factor which we must take into account in seek- 
ing a complete expression for the efficiency of any source of illumina- 
tion, and the method to be pursued in the determination of luminosity 
must depend upon the use to which the light is applied. If we estimate 
light by its power of bringing out the colors of natural objects, the 
value which we place upon the blue and violet rays must be very dif- 
ferent from that which would be ascribed to them if we consider merely 
their power of illumination as applied to black and white. In a picture 
gallery, for instance, or upon the stage, the value of an illuminant in- 
creases with the temperature of the incandescent material out of all 
proportion to the candle power, whereas candle power affords an excel- 
lent measure of the light to be used in a reading room. 

‘The relative valueof the arc and incandescent systems of lighting is 
frequently difficult to determine. Incandescent lamps have the ad- 
vantage that they can be distributed so as to avoid the shadows neces- 
sarily cast by one single source of light. Arc lamps used indoors, 
with ground or opal globes cutting off half the light, have an efficiency 
not greater than two or three times that of an incandescent lamp. 
Nine 50-watt, 16-candle power consume the same power as one fuil 450- 
watt arc lamp. It has been found that unless an area is so large as to 
require 200 to 300 incandescent lights distributed over it, are lamps 
requiring equal total power will not light the area with as uniform 
brilliancy. 

‘‘An objection frequently urged against the incandescent ]ampis that 
it is harmful to the eyes and ruins the sight. This is true only in so 
far as the lamp may be improperly used. Any form of light as fre- 
quently misused would produce the same harmful resulis. Few people 
think of attempting to read by an unshaded oil lamp, and yet many 
will sit in the glare of a clear glass incandescent lamp. Incandescent 
lamps are more generally complained of because, unlike oil or gas, 
they can be used in any position. Bookkepers and clerks are often 
seen with an incandescent lamp at the end of a drop hanging directly 
in front of their eyes—an impossible position of the light from gas or 
oil. 

‘The first hygenic consideration in artificial lighting is to avoid the 
use of a single bright light in a poorly illuminated room. In working 
under such a light the eye is adapted to the surrounding darkness, and 
yet there is one spot in the middle of the eye that is kept constantly 
fixed on the very bright light. The brilliancy of the single light acting 
on the eye adjusted to darkness works harm. There should be a gen- 
eral illumination of the room in addition to any necessary local light. 
If sufficient general illumination is provided, the eye is adjusted to the 
light, and the local light can be safely used. The ideal arrangement 
provides general illumination so strong that a pencil placed on the 
page of a book casts two shadows of nearly equal intensity—one com- 
ing from the general light and the other from the local light.” 








The History of Electric Welding. 


——— 
By Mr. A. J. Moxuam, Lorain, Ohio. 


In the year 1892 the Johnson Company organized a department for 
the purpose of electric welding. Commencing in June, 1893, with the 
West End Street Railway of Boston, an amount of track consisting in 
all of about 50 miles was welded under varying conditions, princi- 
pally in Boston, Cleveland, Brooklyn, Johnstown, Detroit and St. 
Louis. Inthe city of Boston the amount of current necessary for the 
work was ample. The track to be operated upon was in a deplorable 
condition, and this was repair work rather than regular track construc- 
tion. The work as it progressed was apparently satisfactory. The 
following winter, however, developed some breaks. The cause of 
these breaks was attributed by the welding department to the very poor 
condition of the track, and for the time being the Company were 
entirely misled as to their nature. Subsequent and greater experience 
demonstrated that the breakage was not from insufficient strength of 
the rails, but from a superheating of the same, developed by the electric 





current. Let it be borne in mind that a heat can be generated by 
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electricity, if the same be unduly concentrated—that is, in excess of all 
other known heats, and this was the first practical use of this heat 
generator on a large scale with steel. 

The following spring operations were continued. It was supposed 
from the first experience with the West End road, whose current 
supply was ample, that current with a regular voltage was to be ex- 
pected generally. It was soon found that such was not the case. In 
no instance during this year was a sufficient voltage supplied to 
properly weld by any of the roads operated on While the amount of 
current demanded for the welding is not excessive, as has generally 
been believed—and indeed at that time was believed by ourselves—the 
tool as then designed required a full 500 volts, and became inoperative 
when the voltage fell a small margin below that figure. To meet this 
reduced voltage, that further experience taught was a normal condi- 
tion, a tool was constructed in which was introduced the use of a 
booster, and which entirely overcame this difficulty. As was natural, 
the difficulty was itself exaggerated at the time by the experts, and 
under the impression that not only was a certain voltage needed, but 
an excess of current, a large equipment of storage batteries was pro- 
vided, in addition to the booster, so that the current gradually gathered 
between welds, by the storage batteries, was added to that given out 
from the line at the time of welding. By this means the additional 
current needed was equably secured in a gradual way from the power 
house instead of being called for at very sudden intervals. It was not 
necessary; further practice demonstrated that under all ordinary con- 
ditions the normal current was ample, and all that was necessary was 
to keep up the voltage, which was easily done by the booster. Hence 
the storage batteries were soon abandoned. 

During this interval, while the percentage of breaks was not in itself 
excessive, peculiar indications of a change in the nature of the steel 
were observed, which caused the experts great uneasiness. So much 
so that until it had thoroughly mastered what appeared to be a mystery 
the Company decided to definitely withdraw from the field. This de- 
cision was not reached on account of the percentage of breaks, as at the 
time of this conclusion the percentage of breaks was purely nominal ; 
indeed, in cases where ample current was available, they did not exceed 
1 percent. It is true there were other instances where the percentage 
was greater, in one instance running from 5 to 8 per cent., but this was 
in the case of a new and incomplete road which had not completed its 
power plant and did not have anything like the proper amount of cur- 
rent at its disposal, and in this instance the welding was continued 
against the judgment of the Company and under protest. But so great 
was the desire of the road to avoid electrolysis that it professed itself 
willing to assume all risks of breakage and virtually-insisted upon the 
work being done. That the decision to suspend operations was a wise 
one was proved by the subsequent continuation of many breaks under 
conditions that were clearly not due to lack of strength, and which 
showed a changed condition of the steel, due to the welding operation 
itself. That the desired strength was reached was betokened by the 
fact that the welding which was done during the night and on days 
with no sun, and therefore at a comparatively low temperature, in no 
case gave trouble. In other words, so far as mere strength was con- 
cerned, the welding was so near the margin needed that so small a 
difference in temperature that it could be equivalent to but a few 
thousand pounds per square inch difference in tension of the rails, 
sufficed to turn the scale between doubt and certainty. During these 
experiences I was amply satisfied that so far as mere strength was con- 


cerned we had all that was needed. The breaks that caused ws to stop: 


were those that did not occur under tension, and therefore did not in- 
volve the question of strength at all. Let it be stated here, and stated 


emphatically, that the question of a perfect continuous track, as now, 
developed, is not one of strength. Many devices on the market will, 


secure the strength that is needed. The real question is one of 
homogeneity, whereby only can electrolysis be avoided. 

’ Continuously during 1895, 1896 and 1897, or for over three years, 
experiments to ascertain and overcome the cause of the trouble have 
been conducted. The experiments were so technical and purely scien- 
tific that they need not be recapitulated here. Nor could they. They 
would comprise some volumes, as they ran into many hundreds in 
number. Suffice it to say that they were governed by close chemical 
analysis simultaneously with physical tests of different descriptions, 


and by that research which goes beyond the ordinary technique of con- 
structive material and leads into what might be termed the metaphysics 
of the problem. During these experiments the laws governing the 
behavior of steel under various heats and of different chemical and 
physical compositions were studied, and the laws governing the flow of 
metals closely followed out. New light was sought on the subject of 





annealing, and various methods of changing the nature of the ateel at 
the welding point were gone into. 

As a matter of passing interest might be mentioned a series of experi- 
ments which have actually demonstrated that it is possible to weld steel 
at temperatures but slightly above a ‘‘ cherry heat,” and that these ex- 
periments indicate that perhaps heat may not be necessary at all under 
certain conditions for perfect welding. Before the writer are samples of 
steel welded at about a good ‘‘ cherry red”’ (a temperature at which it is 
not generally believed steel can weld at all, in the absenceof a reducing 
gas), stand in the testing machine with an elastic limit of 73,503 pounds 
per square inch, and an ultimate strength of 106,526 pounds per square 
inch, the above weld being made entirely by displacement of material 
and without use of any reducing gas or flux. The result of these ex 
periments has been to demonstrate with certainty the laws which should 
govern electric welding so as toeffect homogeneity of the weld without 
physical deterioration of the steel. The next question was the adapta- 
bility of these laws to commercial practice. The essentials laid down 
were the following : 

First—Technically : 

A. Uniformity of result. 

B. Speed of work. 

C. Use of a minimum amount of current. 

D. Removal of minimum amount of paving at the joints. 

Second—Commercially : 

The above technical items can all be embodied in two commercial 
items, viz. : 

A. Reduced cost. 
B. Reliable results. 

It is believed the above have all been reached by the present modifi- 
cations that have been adapted to our practice. I 

Final test operations have been conducted on a svad which was 
somewhat scant of current, with a rail that offered rather adverse con- 
ditions than otherwise. About one mile of track has been thus success- 
fully welded. The method finally adopted is the welding to the 
web of a rail of two splice bars, the projections on which are made to 
conform in a peculiar way to the particular needs of the desired con- 
tacts. The joint is made in three welds, each of them rapid in itself— 
the two outside welds for the purposes of tension ; the central weld, 
which is directly at the union of the rails, for purposes of vertical stiff- 
ness. On a 6-inch rail a tension of about 100,000 pounds must be 
resisted to secure ample strength; that is to say, that this 100,000 
pounds will suffice to stretch the rail beyond the limits of annual 
changes from the maximum to the minimum temperature as between 
the hottest day in summer and the coldest in winter. The limit of 
strength needed for this section has been fixed at 200,000 pounds. 
Below are given the results of strength secured during the final test 
work previous to commencing operations on the track. The result 
speaks for itself, not only as to having reached the desired strength, 
but as to the matter of uniformity. .(See Appendix A.) It will be 
noted that the general average is 272,949 pounds, or nearly three times 
the actual amount needed. It is believed : 

1. That in no other way can this strength be reached within commer- 
cial limits. 

2. By the present method of welding it can be increased if necessary, 
and to practically any desired extent. It is considered more than ample. 

The average above is of tests on punched rails. It may be noted here 
that in every case it is found that rails which are punched and not 
drilled are not capable of sustaining the tension of those which are 
drilled. Any connection depending upon punched holes without over- 
coming the defects of punching is not to be trusted implicitly. This 
defect can be overcome in electric welding by either going beyond the 
line of punching for the. outside welds, and so throwing the tension 
outside of the weak points, or by reinforcing the weakness of the 
punched holes by welding directly through same. It isa point needing 
careful consideration in this problem. As to vertical stiffness, every 
test made shows a stiffness in excess of that of the rail itself. 

A comparison is instituted (see Appendix B) with the cast iron joint 
method. I have always declined to call this ‘‘ cast welding,” for the 
term is a misnomer. Welding in its true sense does not, and under 
these conditions cannot, exist. The Johnson Company used this pro- 
cess for some ‘years in advance of its introduction for joint purposes, 
and still use it and find it advantageous in some cases, but it is not 
welding. I may add that I also use what is the real cast iron welding 
(e. g., in casting ouf a new neck for rolls), and to effect this the process 
is a radically different thing. In this comparison it will be noted that 
the excess strength is largely with electric welding, as 272,949 pounds 





electric welding to 196,695 pounds cast iron joints. 
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A slight analysis of the cast iron joint (Appendix B) is of interest. It 
indicates : ; 

A. That there is (as may be expected from shrinkage strains) con- 
siderable irregularity in the strength of the casting proper, the differ- 
ence between maximum and minimum being marked as compared with 
the electric welding. 

B. That whether with a 6 inch rail or a 9-inch, and whether with a 
12 inch length of casting or a 20-inch, the net result is nearly uniform, 
or at least the difference in result not that which might be looked for. 
The average it will be seen, is almost the same—196,695 for 6-inch as 
compared with 191,316 for 9-inch. The cause seems clear—viz., 
punched holes and deterioration of steel from heat. Any contact with 
such heat as that of molten iron seriously affects the steel and induces 
shrinkage strains, if not more serious deterioration of the metal. When 
such has been induced in the presence of a punched hole (which on 
microscopical examination shows a number of infinitely minute frac- 
tures around the edges) it makes little difference what the body of cast 
iron or what the size of the rail. The net strength is governed by the 
stress needed to continue rupture of steel in which the fracture is 
already started. 

©. The fact that there is no homogeneity and no weld. Of 27 tests, no 
less than 17 did not break simultaneously with the casting, and only 9 
broke ‘‘ through the casting at joint,”’ and even these 9 are not proofs 
of anything more than that this was the weakest point, as the total 
strength proves. 

As to the comparative advantages of the two methods : 

1. In the Matter of Cost.—The removal of paved material has been 
reduced in electric welding until it is certainly no greater than in the 
cast method, perhaps slightly less. The amount of current for a day’s 
work will not equal that used for the steady operation of 14 cars per 20 
hours. The total cost under normal conditionsshould not reach nearly 
that of the present cast iron joints. 

2. In Overcoming the Defects of Punched Holes.—In this the elec- 
tric welding has manifest advantages. The hole can be welded through 
and the steel be subsequently worked by pressure, an impossible thing 
with the cast method. 

8. In Durability.—By the electric method a weld once made lasts 
with the rail itself. By the cast iron method the work is best when first 
done ; each subsequent year will, in all probability; develop greater 
lack of union, and many years will possibly develop even looseness, as 
has been the case in the old method of construction of railroad frogsand 
crossings by casting around the steel rails. 

4. Electrolysis.—A welded rail is the solution of the problem of elec- 
trolysis. A cast iron joint cannot and does not solve it. It is within 
probability that it will-not be long before electric bonds will be added 
to all cast iron joints to overcome the resistance that must al ways occur 
in the conductivity of two surfaces merely in contact. This one point 
should become a determining element even without the greater econ- 
omy and durability of the electric weld. 

It is believed that the above short history of a somewhat stubborn 
fight against technical difficulties that has been fought and won will be 
of interest to many. It bas been won under many difficulties, and only 
by a realizatiou that the field to be occupied was one that could be filled 
by no other method. It is further believed that the question of elec- 
trolysis-has been solved by itand a threatening danger removed from 
the electric railway development, and that in no distant future the work 

‘will cost little if any more than the ordinary fishplate joint of to-day. 


AppenDIxX A.—Repart of Experimental Joints. Electric Welding. 


Nov. 1, 1897. 

Ultimate Ultimate Ultimate Ultimate 

Joint Tensile Joint Tensile Join Tensile Joint Tensile 
No. Strength. No. Strength. No. Strength. No. trength. 
6B 2 342.910 8C 7 314,450 8E 2 299,230 9E12 289,780 
7A 7 273,130 8C 8 269,810 8E 3 254,560 9E13 232,530 
‘7A 8 306,120 8C10 289,850 8F 1 278,610 9F 1 289,520 
7A 9 264410 8C1il 256,750 8G 1 280,520 9F 3 251,150 
7A10 268,340 8C12 261,870 8G 2 234.850 9F 4 235,880 
TAIL 291,090 8C13 283,600 8G 3 233,850 10B 2 245,920 
7A12 268,920 8D 1 285,120 8H 2 246,110 10C 1 246,620 
8A 1 297,170 8D 2 275,500 9A 1 292,250 10D 1 251,870 
8A 2 288,450 8D 3 293,690 9A 2 284,730 10D 2 293,900 
8B 1 220390 8D 4 279,750 9B 1 305,970 10D 3 262,960 
8B 2 301,199 8D 5 256,170 9B 2 292570 10E 1 231,970 
8B 3 310,140 8D 6 263,770 9C 1 285,199 10E 2 286,060 
8C 1 258, 8D 7 282,030 _9D 1 216,070 10E 3 243,790 
8C 2 293,720 8D 9 256,040 9E 1 283,790 10F 2 246,700 
8C 8 237,570 8D10 259,560 9E 2 243,660 10G 1 279,040 
8C 4 816,960 S8Dil 295,510 9E 8 272,970 10G 3 263,570 
8C 5 822, 8D12 243,580 -9E10 239,320 10B 3 221,820 
8C 6 353,330 SE 1 271,890 9K11 326,850 10B 1 234,840 


Average tensile strength, 272,949 pounds, 


APPENDIX B.—Report of Tensile Tests of Cast Iron Joints Made in 
Accordance with Usual Practice. 
No. 1: Height of rail, 6 inches. Rails punched. Length of casting, 
14 inches. 


Ultimate 
No, Tensile Strength. Remarks. 

SER ARE APP ee 175,830 Broke through casting at joint. 
MMS aew neekacaas 200,450 Broke through casting at joint. 
is cess eanan 190,140 Broke rail in casting. 
be Tay ep See 186,030 Broke rail in casting. 
Bess aeccepntte 236,635 Broke through casting at joint. 
MS si ab weenes 195,510 Broke rail in casting. 
| 3 SA eee 178.070 Broke rail in casting. 
Mees cilecnacas 146,435 Broke part of casting, rail intact. 
| PERRI RE ES 210,610 #Broke through casting at joint. 
PY oer eer ere 232,020 Broke through casting at joint. 
BW iiebige chase 195,410 Broke rail in casting. 
Pano. vk ences 196,790 Broke rail in casting. 
SR prpeees om 216,100 Broke through casting at joint. 
BF 8. sai cxsweawe's 201,290 Broke rail and casting. 
be ey SPY ee 189,110 Broke rail and casting. 

Average....... 196,695 


Set A—Rails were punched 1}-inch holes for 6-hole joint. 
Set B—Rails were punched 1-inch holes for 6-hole joint. 
Set C—Rails were punched 1}-inch holes for 4-hole joint. 
Set D—Rails were punched 1-inch holes for 4-hole joint. 
No. 2: Height of rail, 9 inches. Rails punched. 


Length of a Ultimate 

Casting. oO Tensile 

Inches. Casting. Strength. Remarks. 
Ravednae 20 240 183,000 Broke through casting at joint. 
Bivaseo 20 240 190,000 Broke through castiug at joint. 
UEP 16 188 182,230 Broke rail in casting. 
Mixcses 14 145 268,700 Broke rail in casting. 
Beiies ae 12 116 117,210 Broke rail in casting. 
sc. os 12 120 178,350 Broke rail in casting. 
Wiasesee 12 102 231,240 Broke rail in casting. 
SCOPE 12 99 173,800 Broke rail in casting. 

Average.......... 191,316 


Rails were punched for 8-hole joints. 








Kitson’s Gas Producer. 
Rae 32 

On December 2ist, 1897, U.S. Letters Patent (No. 596,018) were 
granted to Mr. Arthur Kitson, of Philadelphia, for ‘‘ new and useful 
improvements in apparatus for the manufacture of gas.” Using the 
words of the specification : 

The object of this invention is to gasify soft coal in a cupola furnace 
and prevent caking formations and clinker by agitating the entire bed 
of fuel, also to convert all the volatile matter, which in other pro- 
ducers condenses in the pipes to form tar, into a fixed gas. 

In the patent granted to myself and Thomas Walker, dated October 
17th, 1893, No. 507,073, is shown means and mechanism for keeping a 
deep bed of fuel in a continuous state of agitation by revolving slowly 
but constantly a hearth upon which the fuel rests and whose surface is 
considerably inclined from the horizontal. The apparatus therein de 
scribed is designed to employ anthracite or semi-bituminous coal, but 
when desired to employ soft or bituminous coals a modification becomes 
necessary to prevent the upper portion of the charge from caking over 
and to capture the tarry and other vapors, which would otherwise es- 
cape. To accomplish this, I have designed the improved construction 
illustrated and described in the following specification and the three 
sheets of drawings, in which latter— 

Figure 1 is a vertical central section of my improved apparatus. 
Fig. 2 is a side elevation and partial section taken at right angles to 
that shown in Fig. 1. Fig. 3 is a horizontal section on the broken line 
3 3 of Fig. 1, and Fig. 4 is a side elevation of the belt-shifting gear. 

Throughout the drawings like reference figures refer to like parts. 

1 represents the pillars on which the furnace is supported by means 
of the I-beams 2 2... The vertical-pillars 3 3 rest on the base plate and 
support a circular ring carrying the walls 5 of the combustion chamber 
6. These are preferably made of firebrick and are inclined inwardly, 
as shown. 

4 represents a shell, preferably of sheet iron, inclosing the entire 
structure, and 7 is a gas take off at the upper end of the combustion 
chamber. 

5a represents the walls of the ashpit,-which are in line with the walls 
5 of the combustion chamber. 
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8 is a rotating inclined hearth of the general character described in 
the patent to myself and Walker above referred to, which is rotated by 
means of the worm gear 9, with which the worm 10 on the main driv- 
ing shaft 11 meshes. 

12 represents a central passageway for the blast, which comes in 
through the pipe 36, and 14 is a pipe through which the ashes may be 
discharged into the water seal 13. 

15 15 represent small ports through which the gas may be allowed to 
escape and ignited for the purpose of determining the quality of gas 
being produced. 

The fuel is fed by gravity from any suitable form of hopper (not 
shown) down through the chutes 16 16, which flare slightly downward. 
56 56represent manholes in said chutes. At the bottom of these chutes 
are screw conveyers 17 18, which force the fuel into the combustion 





chamber 6 and are preferably inclined upward, as shown. These screw 
conveyers do not extend beyond the inner surface of the combustion 
chamber wall, the object being to drop the fuel at the outer circumfer- 
ence of the combustion chamber. These screw conveyers are operated 
by means of the worm wheels 19 and 20, meshing with the worms 21 
and 22 on the shafts 23 and 24, which in turn are revolved by the 
ratchet wheels 25 and 26, operated by the pawls 27 and 28, mounted on 
the sprocket wheels or pulleys 29 and 30, which in turn are driven by 
the sprocket chains or belts 31 and 32, running over the sprocket wheels 
or pulleys 33 and 34, keyed to the shaft 11. 

35 represents the normal fuel line in the combustion chamber. 

Intermittent rotation in opposite directions is given through the main 
driving shaft 11 by means of the worm wheel 37, keyed thereon and 
meshing with the worm on the shaft 38, on which is keyed the pulley 
39. 40 and 41 are loose pulleys on said shaft, and 42 is a reciprocatiug 
belt shifter which alternately throws the belt 54 and the cross belt 
55 on to the driving pulley 39. The mechanism for shifting the belt 
shifter 42 consists of the slotted lever 43, pivoted and carrying with it 
the triangular stirrup 44. The weight 45 is pivoted on the same stud 
46 as is the lever 43, and is oscillated from one side to the other by the 


by the toothed sector 47, operated by the link 48, pivoted to the reversin g 
lever 49, the short end of which is ‘struck by the stud 50 on the worm 
wheel 9. 

51 represents a removable door through which access to the hearth 
and ashpit may be obtained. The upper end of this door is adjustably 
held in position by one or more screw bolts 52 in lugs 53, 

57 aud 58 represent the brackets in which the shafts 23 and 24 are 
mounted. 

The mode of operation of my invention is as follows : Supposing the 
driving belt 55 to be running on the driving pulley 39, rotation to the 
driving shaft 11 will be given in the direction of the arrow shown in 
Fig. 3. This will rotate the worm wheel 9 and with it the hearth 8 in 
the direction of the hands of a watch, looking at Fig. 3. When the 


56 


#3 
467, 


stud 50 has completed one revolution, it will strike against the other 
side of the reversing lever 49 and cause the same to pull the toothed 
sector 47 to the left, Fig. 4, and cause the pinion 45a to lift the weight 
45 from the position shown in Fig. 4 and throw it to the left. When 
said weight falls in the left hand position, it will strike the other side of 
the stirrup 44 and throw the slotted lever 43 to the left, which latter will 
pull the belt shifter 42 along with it, removing the belt 55 from the 
driving pulley 39 and shifting the belt 54 on tothe same. The driving 
shaft 38 will then rotate in the opposite direction, reversing the motion 
of the rotating hearth until it returns to the position shown in Fig. 3, 
when the reversing lever 49 will be struck and the operation above de- 
scribed repeated. This particular portion of my apparatus is described 
and claimed in my pending application, Serial No. 658,445, filed Nov- 
ember 13, 1897. 

During the rotation of the driving shaft 11 in the direction shown by 
the arrow the pawl 27 will slip over the ratchet wheel 25, and the screw 
conveyer 17 wili remain stationary. The pawl 26, however, will en- 
gage the ratchet wheel 28, and the screw conveyer 18 will be forcing 
fuel into the combustion chamber. When the driving shaft 11 reverses 
it is evident that the screw conveyer 17 will be brought into operation 





pinion 43a, which is given intermittent. rotation in opposite direction 


and the screw. conveyer 18 remain stationary. 
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The advantages of this apparatus, in addition to those set forth in the 
patent to myself and Walker, consist in the discharge of the fuel into 
the zone of fiercest combustion, in which all the volatile constituents of 
the soft coal are immediately transformed into fixed gases and forced up 
through the bed of unconsumed and partially consumed fuel above. 
The alternate action of the conveyers tends to keep the bed of fuel well 
broken up, forcing it first to one side and then to the other and so pre- 
venting any caking or tendency of the charge to ‘‘chimney.” This 
action is of course assisted by the rotating inclined hearth and by the 
inclined walls of the combustion chamber, which tend to produce a 
continual movement of the fuel on itself as it is raised and lowered by 
the combined action of the conveyers and the rotating hearth. The ro- 
tating grate co-acts with the screw conveyers to distribute the fuel 
evenly about the circumference of the combustion chamber by continu- 
ally removing the said fuel as it is dropped from the mouth of the con- 
veyer to one side, It is evident that without the rotating grate the fuel 
would be deposited in a heap immediately under the mouth of the 
screw conveyer, thus interfering with the even combustion of thesame 
and the satisfactory working of the producer. The blast is forced up 
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through the pipe 12, and the gas goes off through the take-off 7, in the 
well-understood manner. 

Of course various changes in the details of my construction could be 
made without departing from the spirit and scope of the invention so 
long as the relative arrangement and operation of parts is preserved. 
Different trains of mechanism to transmit the desired motions and re- 
versals of motions might be employed, and the opposite screw con- 
veyers might be operated simultaneously by interposing proper re- 
versing mechanism between the shaft 11 and the sprocket wheels 33 and 
34. While I have shown two screw conveyers, it is evident that any 
number might be employed. 

Having therefore described my invention, what I claim as new, and 
desire to protect by Letters Patent, is— 

1, The combination of the combustion chamber, the hearth inclined 
to the plane of the horizon, but rotating on a vertical axis, and one or 
more screw conveyers passing through the walls of said combustion 
chamber, and terminating at the surface of said walls which discharge 
fuel into the combustion chamber below the normal fuel line substan- 
tially as described. 

2. The combination of the combustion chamber, the hearth inclined 


more screw conveyers passing through the walls of said combustion 
chamber, and terminating at the surface of said walls which are in- 
clined upwardly and discharge fuel into the combustion chamber be- 
low the normal fuel line substantially as described. 

3. The combination of the combustion chamber, having inwardly in- 
clined walls, the hearth inclined to the plane of the horizon, but 
rotating on a vertical axis, and one or more screw conveyers passing 
through the walls of said combustion chamber, and terminating at the 
surface of said walls which discharge fuel into the combustion chamber 
below the normal fuel line substantially as described. 

4. The combination of the combustion chamber, the constantly rotat- 
ing hearth, and one or morescrew conveyers passing through the walls 
of said combustion chamber, and terminating at the surface of said 
walls which discharge fuel through the walls of the combustion 
chamber and below the normal fuel line substantially as described. 

5. The combination of the combustion chamber, the constantly ro- 
tating hearth, and one or more screw conveyers passing through the 
walls of said combustion chamber, and terminating at the surface of 
said wall which discharge fuel through the walis of the combustion 
chamber below the normal fuel line substantially as described. 

6. The combination of the combustion chamber, the constantly ro- 
tating hearth, and one or more screw conveyers passing through the 
walls of said combustion chamber, and terminating at the surface of 
said walls which are inclined upwardly and discharge fuel through the 
walls of the combustion chamber below the normal fuel line substan- 
tially as described. 

7. The combination of the combustion chamber, the constantly ro- 
tating hearth, the screw conveyers passing through the walls of said 
combustion chamber, and terminating at the surface of said walls and 
below the normal fuel line which discharge fuel into said combustion 
chamber, the driving shaft, and mechanism whereby said driving shaft 
rotates both the hearth and the screw conveyers, substantially as 
described. 


8. The combination of the combustion chamber, the rotating hearth, 
the driving shaft, which is geared to the hearth, mechanism for auto- 
matically and periodically reversing the direction of rotation of said 
shaft, one or more pairs of screw conveyers which discharge fuel into 
said combustion chamber, and ratchet mechanism which conveys the 
opposite rotations of said shaft to opposite members of said pairs of con- 
veyers, substantially as described. 

9. The combination of the combustion chamber, one or more pairs 
of screw conveyers, which pass through the walls of said combustion 
chamber and terminate at the surface thereof below the normal fuel 
line, connections whereby fuel is fed to said screw conveyers, and 
mechanism for alternately operating the opposite members of each of 
said pairs of screw conveyers, substantially as described. 








Gas Engines in the Oil Fields. 
as 

The Buffalo Express notes that during the last year one of 
the most interesting experiments in the history of the oil regions 
has proved to be that oil men everywhere who have been watch- 
ing its progress are enthusiastic over the result. It meaus that 
the steam engine is to be replaced by the gas engine in pump- 
ing oil wells. The change will mean a saving of thousands of 
dollars a month to oil operators, and it will prove to be the salvation of 
hundreds of small lease owners. 

In all of the oil fields that compose the 400-mile stretch from Nile, 
N. Y., to West Union, W.Va., the gas pressure has been steadily weak- 
ening, and on hundreds of leases it has been necessary to buy wood or 
coal for fuel, or to burn crude oil, all three expensive fuel and requir- 
ing more labor than when gas is used. For instance, in Alleghany 
county, N. Y., there are 4,000 wells producing an average of half a 
barrel each day. It is safe to say that two thirds of the leases do not 
produce natural gas enough to supply the boilers with fuel. The yield 
of the wells is so small that the strictest economy may be observed, and 
the question of fuel is an important one, for it makes a big-showing 
when the profits are computed. And the same condition prevails in 
nearly every part of the Pennsylvania fields. 

Then the question of water is an important one. The oil man builds 
his derricks and drills his wells on the sides and summits of the hills as 
often as he does in the valleys, and during the summer the mountain 
springs dry up and he is compelled to pump water from the stream in 
the valleys or shué down his wells. Pumping water over long distances 
is expensive, and buying and laying water lines cost money. Then in 
winter the water lines freeze and give him more trouble and expense. 





to the plane of the horizon, but rotating on a vertical axis, and one or 
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When a gas engine is introduced on a lease the wells are connected 
with a central power house by means of surface or jerk rods, so that as 
many as 10 or 20 wells are pumped at the same time. The amount of 
gas consumed by a gas engine varies between 11 and 15 feet an hour 
for each horse power, making the cost of 10-hour run for a 10-horse 
power engine from 11 to 15 cents at 10 cents for each 1,000 feet, or from 
22 to 30 cents at 20 cents for each 1,000 feet, the price varying between 
the figures named in different places. As it usually requires from one 
to three hours to pump off a string of old wells, it will be seen that the 
expense for fuel is next to nothing. On one lease near Bolivar, con- 
sisting of 11 wells, there was not gas enough produced by all the wells 
to fire a boiler. After a gas engine was introduced it was found that 
one well alone supplied gas enough to run the engine that now pumps 
the wells. 

During the last year over 300 gas engines have been placed on oil 
leases and are doing satisfactory work. The engines vary from 10 to 
50-horse power, and cost about the same as a boiler and engine of equal 
power. Every big machine shop in the oil regions is turning out gas 
engines, and the different makes vary but slightly. All of them are 
extremely simple ia construction. The machine shops are also using 
gas engines to drive their own machinery. After a 6-month test, by 
meter, at Bradford, it has been demonstrated that a 20-horse power en- 
gine can be run 10 hours, doing actual 20-horse power work at an ex- 
pense of 22 cents for fuel, which costs 10 cents for each 1,000 feet in that 
city. 

During last year 20o0f the Standard Oil Company’s pipe line pumping 
stations have been equipped with gasengines. In all the new stations, 
and in the old ones where new machinery is to replace old, the gas en- 
gine will have the call. A Standard superintendent, after careful 
figuring, informs the writer that oil can be pumped through the pipe 
lines with the gas engine at just 1-14th the expense of the steam en- 
gine. Less machinery is required, and less labor. 
cannot be had, and where coal was formerly used, the gas engines are 
supplied with gasoline, which answers the same purpose at a slight in- 
crease in cost over natural gas. The Standard pumping stations are 
all supplied with a duplicate set of machinery, so that possible acci- 
dents are averted. The pumping station engines are supplied with 
electric igniters, the electricity being generated by a dynamo on the 
premises that also supplies electricity to light the station. 

Of course, the oil operator who has plenty of gas on his lease will 
not be in a hurry to throw out his steam plant to replace it with a gas 
engine, for gas engines are expensive; but the man who has gas to 
spare is the exception. 

The gas engine is making a better showing in the deep-well territory 


than was anticipated, from the fact that it requires so little attention. | 
fon their 8-inch face, in pairs and in the form of a V, the apex of each 
‘pair entering the wider part of the nextsucceeding pair about 4 feet and 
'projecting about 2 feet over each trestle cap. The bolts passed through 
‘a4 x6inch pine block 4 feet long, on top of the stringers and also 


On one lease of five wells in the lower field two men were employed, 
and three cords of wood were used a day for fuel. When the gas en- 
gine came, the owner of the lease let both his pumpers go, and now 
runs it himself. The gas engine is started up, and he merely looks at 
it two or three times a day, just to see that everything is running 
smoothly. 

The gas engine will not take the place of the steam engine for drill 
ing oil wells, at least not until a reversible type of engine has been per- 
fected. A McKean county machinist is now perfecting a gas engine 
that will expiode at both ends of the cylinder and will be reversible, 
running either forward or backward. This is the engine that the oil 
region contractor is waiting for, and if it comes up to expectations it 
will revolutionize the engine business. 

At one of the pumping stations near Bolivar the Standard Oil Com- 
pany is experimenting with an oil engine that uses gasoline instead of 
natural gas and generates its own gasoline. Crude oil is run into the 
water jacket to cool the cylinder, instead of water. The oil is heated 
in passing over the cylinder, runs off into a retort, where the gasoline 
separates from the other elements of crude oil and is returned to be ex- 
ploded in the cylinder of the engine. The engine, which is of 5-horse 
power, is run at an expense of 14 cents a day, and has made such a good 
showing that an order has been placed for more of the same pattern. 








Laying Submerged Water Mains. 
eee eS 
Engineering Record says that during the past year two submerged 
water mains were laid by methods which, while hardly novel, were 
nevertheless of considerable interest. The first was a 16-inch pipe laid 
across the Cedar River by the Cedar Rapids, Iowa, Water Company, 
of which Mr. Charles J. Fox is Superintendent. The river at the point 
of crossing has an average depth of 2} feet and a width of 600 f eet, with 


Where natural gas | 





a rapid current. The manner in which the work was done is described 
as follows by Mr. E. P. Boynton, City Engineer of Cedar Rapids : 

The trench was first excavated an average depth of 2 feet below the 
bed of the stream, in gravel and loose rock ; the work was done by 40 
men in three days. The excavated material was thrown down stream 
and no trouble was experienced from river-bed material washing into 
the trench. 





Trestle for Subaqueous Pipe Laying. 


The trestles were then set 12 feet from center to center and leveled. 
These trestles- were framed of 6x 8-inch caps, 12 feet long, 4 x6-inch 
supports, and 1x 6-inch braces, all pine. The caps were mortised and 
bolted to the supports with two §-inch bolts at each hip, while spikes 
were used elsewhere, as shown in the accompanying illustration. 

A barge 16 feet long by 11 feet 6 inches wide, with a floor 18 inches 
above the water, was placed between the legs of the trestles, running 
against a greased guide plank on the down-stream side. This barge 
was used in conveying, swinging and jointing the pipe. 

The main was formed of 16-inch cast iron, bell and spigot pipe, 
weighing 125 pounds per foot, and was suspended from the stringers, 
on top of the trestle caps, by means of 1}-inch round bolts or rods 12 
feet long. The upper 8 feet had a No. 6 thread, and the lower end a 
welded eye, to which was attached the 24x }-inch wrought iron strap 
around the pipe, by means of a }-inch pin with a split key. 

Just before lowering the pipe, wires were attached to the pin and to 
the split key by means of which the key and pin were drawn and the 
bolts released from the pipe; the straps were left on the pipe. 

On top of the trestles were 6 x 8-inch pine stringers 16-feet long, laid 


through a car coupler washer on top of the block. A two handled 
wrought iron wrench, working on the threads of the bolts, supported 
them on the blocks and washers. The handles of the wrench were 
each 15 inches long and turned up as shown in the illustration. The 
stringers and the car coupler washers were horrowed for the work and 
are not included in the cost given below. 

The pipe was hung 8 feet above the water, each length being lined 
and caulked as fast as placed in position. The 2 inch joints were made 
in the ordinary way with hemp and lead. The straps were placed next 
the bells, one strap per length, thus requiring as many trestles, bolts, 
straps, etc., as there were lengths of pipe plus one, and the suspension 
bolts, passing between the stringers at the central point of the lap, just 
cleared the trestle caps. At the ends of the 600 feet of pipe were placed 
sixteenth bends, upward, and the line was considered ready for sub- 
mersion. 

A system of electrical bells, one at each hundred foot point beginning 
50 feet from an end of the line, was placed on the trestles. One man 
attended to two wrenches, each making two complete turns of the 
wrench at each alarm of the bell, then passing to the second wrench, 
repeating the operation. The pipe was gradually lowered in this man- 
ner until the line was about two-thirds submerged. At this point the 
bolts began to loosen, the line of pipe to swing down stream, and it was 
evident that the pipe was floating. The line was raised clear of the 
water, a 2x12-inch plank driven and nailed to the alternate trestles to 
guide the pipe into the trench, the pipe filled with water, and the diffi- 
culty was thus overcome. The lowering of the pipe was resumed and 
accomplished without further trouble, so far as it is possible to deter- 
mine, as not a broken joint has been found. The split keys and the 
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strap pins were then drawn and the pipe left as it settled. Investiga- 
tion proved that it had gained a firm and even foundation. 

The whole work required about two weeks for completion and cost 
$1.25 per foot of pipe. This rate includes all material and labor neces- 
sary for the completion of the work except the cost of the pipe and its 
haul to the site. Caulkers received $3 and common labor $1.50 per day 
of 10 hours. 

The second case of work of this sort was at Nashua, N. H., on the 
system of the Pennichuck Water Company, of which Mr. Horace G. 
Holden is Superintendent. One of the mains belunging to this Com- 
pany crossed the Nashua river on a wooden bridge, exposed to danger 
from fire and floods. It was accordingly determined to lay a 24-inch 
submerged main to take its place, and the execution of the work was 
placed in the hands of Mr. George W. Townsend, of Boston, Mass. 

The river is about 250 feet wide and averages 18 feet in depth. The 
pipe used for the submerged part of the work was cast iron 1-inch thick 
with Ward joints, and was furnished by the Warren Foundry & 
Machine Company of New York. It was caulked together on rollers 
on one side of the river, and then hauled ahead by a windlass on the 
opposite bank. The end of the first section was plugged, and eight 
empty oil casks were lashed to each length to help float it. When the 
main had been pulled across, it was filled with water and the casks cut 
loose. Afterward it was filled with air at-60 pounds pressure, and all 
places where bubbles were seen to escape were caulked by a diver. 








Tests of an English Gas-Driven Electric Lighting Plant. 
a eae 

The London correspondent of Electricity reports that the Leyton 
municipal gas driven electric lighting plant has now been working 
since September, 1896, and a report of considerable interest has been 
issued by Prof. Henry Robinson, the consulting engineer, giving the 
results of operation. The unsatisfactory working of previous plants of 
a similar character in England is well known, and in proposing the 
Leyton scheme Prof. Robinson considered that the somewhat unsuc- 
cessful results in those systems were due to causes which could be 
avoided. He considers that the operation of the Leyton plant proves 
the accuracy of his contention. The supply of current to the Leyton 
district is on the continuous current 3-wire system, with 300 volts 
across the outer conductors. The plant at the central station com- 
prises 3 Dowson gas generators (two to serve 110 B.H.P. each, and one 
to serve about 85 B.H.P., also gas coolers, scrubbers, etc., gasholders 
20 feet in diameter and 10 feet high(, 4 ‘‘ Premier” gas engines, each 
driving by belting a 35 kw. dynamo ; two batteries of 85 Tudor storage 
cells arranged on the 3-wire system ; 3 motor transformers for balanc- 
ing the pressure on the two sides of the 3-wire system. 

The battery charging arrangements are designed with a view to 
charging off the 300-volt mains, so that the dynamos may be used for 
direct supply simultaneously with charging, and also to enable the 
pressure steadying influence of the batteries to be felt at all times on 
the mains (although it is not always needed). This is effected by cut- 
ting out 40 cells from the 170, thus leaving 130 to be charged across the 
300-volt mains, including a number of regulating cells, which may be 
cut out towards the end of the charge. A cable connection divides the 
130 cells into two sets of 65, and the group of 40 cells, together with a 
resistance, is placed in parallel with either of the sets of 65 cells, and is 
shifted from one set to the other at regular intervals during the charge; 
the resistance is so regulated as to insure a uniform charge to all the 
170 cells. This arrdngement is shown in Fig.1. The introduction of 
the resistance in series with the group of 40 cells involves a loss in 
charging which is approximately equivalent to charging (65-40) 25 
extra cells, or 195 cells instead of 170. Taking into account the effect 
of cutting out the regulating cells towards the end of the charge, it 
represents more like 190 cells in place of 170, or say 12 per cent. excess 
charge. Calculating the efficiency of the batteries at 70 per cent. in 
ordinary work, this system of charging reduces it to 63 per cent. 

The advantages resulting from this arrangement, however, far out- 
weigh the loss incurred by the small extra coal consumption ; but in- 
asmuch as a large part of the output at Leyton takes place at present 
from batteries, it might be thought that figures stated showed an exces- 
sive difference between the current generated and the current sold, if 
this explanation were not given. As the demand increases, the pro- 
portion drawn from the batteries will decrease, and therefore the fuel 
consumption per unit sold will approximate more nearly to the con- 
sumption per unit generated, without regard to any improved efficiency 
which would naturally follow on an increased load. 

In his report Prof. Robinson gives particulars of tests made of the 








two first engines and producers in October, 1896. The conditions at 
that time differed somewhat from those which now obtain. The en- 
gines were run at 160 revolutions per minute, with about 52 explosions 
per minute (out of a possible 80), and drove two dynamos in parallel, 
generating about 25 kilowatts each. A test at that time lasted 5 hours 
35 minutes ; the output was 280 Board of Trade units generated, and 
the fuel consumption was as follows; 





Anthracite coal......... 448 pounds = 1.597 pounds per unit. 
io eicaedsvciveeces. 3.°* =018 “ 2 
| Pere eee 500 pounds = 1.783 pounds per unit. 


This represented a cost of .22d. per unit for fuel, without taking into 
account any standby losses. No reliable figures, however, as to work- 
ing costs were available when the test was made. 

For the month of February, when the output was 5,660 Board of 
Trade units sold, the coal consumption was only 3.92 pounds per unit 
sold. For the month of September, 1897, the figures were as follows: 


Coal per unit sold.............. 3.28 pounds, costing 0.3608d. 


Coke ‘ we gid oie apes 0.161 Me “© 0.0112d. 
yj | SE oe pees 3.441 pounds, costing 0.372d. 
The corresponding figures per unit generated were : 
CS iiici veces énckineaneeahss: eee 
ONG 0 sina. 55 ois ce cccdudencdsabens leas 
SMM hi. . see iesae eekes 2.35 pounds. 


Table I. gives the coal consumption and output for each month of 
the present year up to and including October, and shows the cost of 
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Fig. 1.—Battery Charging Arrangements. 


fuel during that period to have been but two-thirds of a penny per unit 
sold. 

The test on October 26 was carried out with one gas generator, sup- 
plying gas to two engines driving dynamos at approximately the full 
load for which the latter weredesigned. The dynamos were coupled in 
parallel and were employed to charge the storage batteries as well as to 
serve the day load on the mains. 

The coal used was anthracite as supplied under contract to the Ley- 
ton Urban District Council for ordinary working at $5.12 per ton de- 
livered at the works. The run was quite under normal conditions of 
working, and goes on every day of the week with very slight 
variations. 

The coal for consumption was weighed out in buckets, and the time 
of stoking noted. The level of the coal in the generator was noted 
at the beginning and end of the run, and at intervals throughout. The 
level of the gasholder was also observed at intervals, but was not 
allowed to fluctuate largely. 

One of the engines was fitted with indicator gear and several dia- 
grams were taken every hour. 3 

The electrical output was noted by a Kelvin voltmeter and by the or- 
dinary switchboard ampere meters. 

The readings of the ampere meters were confirmed by the readings 
of recording watt meters in the dynamo circuits. 

The extent to which gas driven dynamos give and take the current 
from each other when running in parallel is of course much larger 
than with steam driven plant, and as the load decreases (and reduces 
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TaBLE I.—Monthly Data as to Fuel Consumption and Electrical Output. 1897. 
January. | February. | March. April. May. June. | July. August. | September. ay 
Total units gonerated............ 0.00.00: 8,892 9,417 13,464 11,588 10,630 8,552 9,319 10,744 12,573 17,893 
Total units sold (private lighting).......... 2,512 2,215 3,154 2,109 1,500 1,196 1,349 1,642 3,228 5,230 
Total units sold (street lighting)............ 2,393 3,445 4,844 4,645 3,892 3,146 3,247 4,349 5,383 6,332 
Tetel wate aelal ooo. ssn ck PFI eee 4,905 5,660 7,998 6,754 5,392 4,342 4,596 5,991 8,611 11,562 
ONE MUN MU BONES oe os 0 558 RS 3,987 3,757 5,466 4,834 4,238 4,210 4,713 | 4,743 3,962 6,331 
Total pounds of coal consumed............. 22,311 | 22,237 | 31,543 | 29,359 | 26,600 | 21,737 | 22,650 | 27,0380 | 28,256 | 42,970 
Total pounds of coke consumed............ 1,202 1,220 1,164 1,239 1,377 1,100 1,024 1,182 1,384 1,301 
Maximum current in amperes at 300 volts .. 130 190 175 180 176 150 162 215 270 370 
Ignition gas used (cubic feet)............... 1,700 2,600 3,950 2,770 2,900 1,700 | 2,130 3,570 3,000 4,000 
| | 

Coal per unit generated in pounds ......... 2.55 2.36 2 34 2.535 2.50 2.54 2.43 2.51 | 2.24 | 2.40 

Coke per unit generated in pounds......... 0.135 0.129 0.086 0.107 0.129 0.129 0.11 0.11 0.11 | 0.073 
Coal per unit sold in pounds............... 4.55 3.92 3.94 4.33 4.93 5.00 4.93 4.51 | 3.28 | 3.72 

Coke per unit sold in pounds.......... .... 0.246 0.215 0.146 0.222 0.255 0.254 0.223 0.198 | 0.161 0.11 

Ignition gas per unit sold in cubic feet ..... 0.151 0.46 0.493 0.411 0.538 0.392 0.463 0.596 | 0.349 | 0.346 
































* The units not sold include much unmetered current, such as that used at the central station and by the motor transformers, as well as the loss in the batteries and in distribution. 


























TaBLE No. II.—Results of Tests. 1897. 
nwo Oct. 27. 
poset tox een! 
One Geierator. at 3 Full Load. 
Number of engines at work................ 2 4 
Number of gas generators at work......... 1 2 
pe Rare Prony eae wert nee te 5 hours. 5 hours. 
Average consumption of coal per hour, in 
Side take whiten sunticneaseauceiseckchs 98.5 151.2 
Average consumption of coke per hour, in 
OID 0g dicks knee ch dawn cn cevaees cedue 14.4 17.2 
Electrical output, in British thermal units— 
MINN BG Be ns oss bb Ses ednen snd cas ere a 87 
OES REISE ne ee ae 156 101 
MEE ics Citgo eas Os es acaids cadee iia 105 
se RR ere en Gran mnt 163 109 
Total output in British thermal units... 319 402 
Average per hour in British thermal units. 63.8 80.4 
Average I.H.P. of Engine No. 4....... . . 59.5 43:5 
Average E.H.P. of Dynamo No. 4......... 43.7 29.2 
Efficiency = ctl . 
L. H. P. ee ee ee 0.734 0. 67 
Sete BP dpa peeves 116.4 160.4 
ee in i i a isin ng Soh thas 85.5 107.6 
Assumed brake H.P. (taking it as a mean 
between the E.H.P. and 1.H.P.).. i cice see's 100.95 134.0 
Coal consumption per I.H.P. per hour, Ibs. 0.846 0.942 
Coal consumption per B.H.P. per hour, Ibs. 0.975 1.128 
Coal consumption per E.H.P. per hour, lbs. 1.152 1.405 
Coal consumption per B.T.U. generated.... 1.543 1.88 
Coke consumption per B.T.U. generated... 0.225 (1.214 
Total fuel per B.T.U. generated........ 1.768 2.094 
Gas consumption per I.H.P. per hour...... ae 80 cu. ft. 
Calorific value of 1 cubic foot of gas in 
British thermal units.................... 153 156 
the number of explosions per minute) the fluctuation becomes greater. 
It is a noteworthy fact that during the tests and in ordinary work the 
dynamos ran with practically no sparking, even when four machines 
were put in parallel at two-thirds of the full load. The second test (on 
October 27th) was carried out under these conditions, and very little 
rheostat regulation was necessary to ensure a fairly équal distribution 
of the load ; the recording instruments gave 87, 101, 105 and 109 units 





respectively as the outputs of the four machines during a five-hours’ 
run, 

The heat value of the gas was tested by Mr. Dowson’s representative 
by means of a calorimeter at intervals throughout the trials, and the 
mean results are given in Table II. 

The gas tested was taken from the inlet main of the gasholder, where 
all variations in quality would be noted. The heat values given are 
calculated at 60° F., the average temperature of the gas in the holder. 
The latent heat of the steam produced in combustion is included. 

The results of the two tests are set out in Table IT. 

The second test was made with two gas generators working at about 
two-thirds of their full capacity and serving four engines working at 
about two-thirds of their full load. 








Key West and its Teacup Gas Works. 
secs tas 
By TRAVELER. 

This is the tale of a commercial traveler, a gas supply man, if you 
please, who went to Key West because he had something to sell ; be- 
cause its population was said to be about 25,000; because he hadn’t sold 
much in the rest of Florida, and because he thought that, by quietly 
slipping down there, he might secure a sizable order and incidentally 
score a point over his slower competitors. He assumed, of course, that 
there was a gas works and company there of size at least somewhat rel- 
ative tothe population. And the continuance of this tale is of the 
return of the writer without an order, yet glad of the trip and with a 
heap more knowledge of what the Key West gas works is—or isn’t— 
than he had before. 

To appreciate Key West and its gas works, a lot of conventional 
ideas must be forgotten, and the peculiar location and surroundings of 
the city be remembered. Florida is the most southern State. Off its 
tropical southern coast is achain of islands—the Florida Keys—stretch- 
ing away for 200 miles, and on the most southern one of these islands, 
40 miles off shore as the crow flies, from Cape Sable on the mainland, 
is the city of Key West. Excepting for a lighthouse on Sand Key— 
which key is a sandbar only—it is the extreme southern tip of these 
United States. It is in fact both actually and commercially closer to 
Cuba than it is to any of the sizable United States cities, it being only 
80 miles across the blue Spanish Main to Havana. It was settled about 
1822, when Florida was ceded from Spain, by English emigrants from 
the Bahamas. In course of time numerous Cubans came over from 
Havana in connection with the cigar trade, and at all times negroes in 
good numbers have gravitated there from Southern points. To-day 
there is a population of about 18,000, pretty equally divided into 
“* Conchs,” as the Bahamians are called, ‘‘ Cubians”* and negroes. Of 
real American families—that is, those descended from several genera 
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tions of Americans—there are scarcely over a dozen. When one first 
reaches the city one sees plenty of houses, as, of course, a population 
of 18,000 would necessitate ; but, excepting for the Government build- 
ings, there doesn’t seem to be a thing of special interest, or value, or 
worthy of asecond look. The Government seems to be “‘ the whole 
thing.” There's a fine Custom House, and Fort Taylor, and a Marine 
Hospital, and the Naval Stores, and probably two or three cruisers off 
shore; and outside of these features one sees but a flat island a few feet 
out of water, a mile wide and two or three long, well filled with 1-story 
houses, wretched streets and swarthy Cubans. Key West physically is 
certainly not attractive, outside of the Government interests, the 
wharves and a few fine old mansions imbedded in tropical gardens. 
The ‘t Conchs,” while busily engaged in some little wholesaling, and in 
fishing, sponging and trading among the islands, do not amass much 
wealth. The cigar factories are the plainest of buildings. The Cuban 
cigar makers live usually in 2-room, 1-story frame houses, and are not 
much as gas consumers ; and the negroes are obviously still less. The 
stores are small, unpretentious affairs, scattered along one principal 
main street. The cafés are full of Cubans, and the few hotels abomin- 
able, and one has a foreboding that population may not necessarily mean 
gas output or business for the supply man. However, one is there, and 
in due time is directed to the gas works.. And such a gas works for a 
city that reached 23,000 population at its best, just prior to the exodus 
of 6,000 cigar makers to Tampa ! 

Outside it looks like the oil house of a Northern railroad company. 
Inside are two little oil benches, consisting of return bend, 10-inch iron 
pipe retorts, in small brick settings, and a3 inch pipe air condenser— 
nothing else. There is not even a boiler—no steam on the premises, 
and no purifying equipment. Adjoining is a diminutive shop; in one 
corner of the yard is a 7,000 or 8,000-feet counterbalanced holder, above 
ground, with a concrete retaining bank. 

The writer has seen a good many small works first and last, but this 
Key West plant, in acity of 18,000 to 23,000 population, is about the 
nearest to a teacup size that he has yet encountered. The benches are 
styled the ‘‘ Macy,” having been built by a man of that name from 
New York, who started the Company on a $25,000 capital and 30-year 
franchise some 13 yearsago. They turn out a 72-candle oil gas, usually 
from barreled Pennsylvania crude oil, at the rate of 12 gallons per 
1,000 cubic feet. When oil runs out kerosene is bought from the 
Standard Oil Company’s station conveniently across the road. Oil 
costs about 11 cents a gallon there, but as they get some 3 gallons of 
tar back per 1,000, which readily sells to the fishing fleet in Key West 
at 7 cents per gallon, the apparent oil expense is a bit reduced. The 
consumption of oil is as high as 15 or 18 barrels a month, as the make 
in this city of upwards of 20,000 population approximates 3,000 feet per 
day, or possibly 1,000,000 a year! Although there are close tosix miles 
of 4-inch to 1}-inch mains, there are scarcely over 50 customers. These 
burn the 72-candle power gas through special 4 and 1-foot tips (which 
give about as poor a lighting effect as I have ever seen) working on 
‘dollars and cents” meters, and pay 1 cent an hour, or $10 per 1,000, 
for the privilege. A few 2-hole hot plates are in use, together with 45 
lamp posts at $20 per year. 

Such is the outline of the Key West Company. There are several 
reasons why it isn’t large. Key West is a tropical, hot place ; no gas 
for heating is required, frost is unknown there; no more lighting is 
used than is necessary, because of the heat. In summer, in fact, it is 
safe wagering that no more business or locomotion or effort of any 
sort exists than is absolutely necessary, thus leaving the least field 
possible for lighting. Materials are expensive, the island is rock—every 
foot of trench is cut out of limestone ; the ‘‘Conchs” or great bulk of 
the English speaking white people are in moderate circumstances ; 
the Cubans live most frugally, and tlc darkies even more so. The city 
has gone back ward—cut of the 100 cigar factories that have been there, 
not more than 50 are there now ; and of those not more than a dozen 
or fifteen are pretentious. On top of these reasons, and probably the 
biggest reason of all, is the fact that the gas works is second fiddle to 
the electric plant. Col. John J. Philbrick owned the gas company, 
practically solely, When electricity came along he took up with it, 
enlarged its $25,000 capital to $125,000, or more; built a fine electric 
plant, and ever since all the push and money put into the combined 
business have been put into the electric end. The gas end has been 
left totake care of itself, and Henry Holt, as Superintendent, gas maker, 
meter reader, superintendent of distribution and gas Pooh-Bah in 
general, finds no great difficulty, with a helper, in taking care of the 
whole of it. 

It is probably now evident tothe reader why the writer did not secure 
an order for a fine bill of goods. 





However, he did not regret his trip | 


to Key West ; shabby and cheap and unattractive as it is from a busi- 
ness standpoint, it and its gas works are yet alluring. A most seductive 
air of comfort and laziness prevails. Cubans, ‘‘Conchs” and darkies 
areall happy. They care not that mails come but twice or thrice a 
week. They sit on the Post Office coping and wait and chatter con- 
tentedly. And when some of the gas works tar is daily spread over the 
coping to drive them and their noise away from the clerks within, 
they spread newspapers over it and sit there again, all the same. The 
soft southern zephyrs sough through the tropical trees ; big cocoanut 
palms and date and fig trees, grow in the yards, and roses abound 
everywhere around many inviting and hospitable homes. The little 
teacup gas works, under the shadow of the columbiads of Fort Taylor, 
and of the lighthouse, grinds out contentedly its 2,000 or 3,000 feet per 
day, and the little holder guarding its gate that has never yet been 
chilled by freezing winds, nor taxed beyond its measure, no doubt 
lazily reflects that there are gas works np North that are great, big 
pumpkins truly; but, with all their mighty outputsand wrangling and 
fussing and top-heavy financing, they are not so happy as the little 
Key West gas works. It has been quite some time now since the writer 
was in the American tropics, but often since, as he has wrestled with 
some trouble in some big works North, has he wished that, for a while 
at least, he could get back to and lay around the curious little, restful 
back number teacup, Key West gas plant. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
ae 

‘“‘ OBSERVER ” forwards the following budget: ‘*The Massachusetts 
Board of Gas and Electric Light Commissioners has refused permission 
to the Dorchester Gas Light Company to issue 2,000 new shares, of the 
par value of $200,000. A year ago the Company appeared before the 
Commission and represented that, since 1895, it had made extensions of 
its distributing plant, for which it had incurred a debt of some $90,000, 
and that a further sum of about $60,000 was needed to complete ad- 
ditions of a similar nature. A schedule of the latter was filed. The 
petition closed with an appeal for permission to issue 1,500 shares of 
new stock, having a par value of $150,000. The Board, after a hearing 
and an examination of the plant, deeming the structural value of the 
Dorchester Company’s plant to be substantially equal to its capital and 
debt, allowed the issue of this stock, and fixed a price of $125 per share, 
below which it should not be sold. It does not appear that all this was 
needed, since but about 1,200 shares were reported as having been sold. 
This year the Company again appears before the Board and desires to 
be allowed to issue 2,000 more new shares in order to spend $200,000 
in extension of mains. The original capital of the Dorchester Company 
was $400,000. Its district is a suburban one, depending practically 
upon a dwelling house trade; it has few paved streets, and requires 
pipes of medium size, laid in ground easily worked. With these facts 
in mind, it may be possible that the Commission thought that an in- 
crease of capital sufficient for $90,000 of mains in 1896, $60,000 of mains 
in 1897, and $200,000 of mains in 1898, indicated on the part of the 
Company a budding ambition to emulate the example of the ‘non-resi- 
sident’ companies whose ability to issue stock has simply paralyzed 
State street, and they may have thought that a paternal pruning of 
these ambitious shoots would result in a healthier plant. Be that as it 
may, the application was refused on other good grounds, and a new 
precedent established which, while entirely in harmony with the past 
decisions of the Board, and in exact accordance with the spirit under 
which the Commission was created, is a step ahead in the direction of 
fairness to the consumer, which also means fairness to the investor, if 
it does curtail the opportunities of the speculator. The Commission 
has many times refused to sanction the issue of new capital, unless it 
could be clearly shown that the Company had invested in its business 
the full equivalent of its capital. It now takes a step in advance, and 
says not only shall this be so, but that it shall have no dormant capital 
if such property can be applied to the purposes of its business ; if, as in 
the case of this Company, it has capital locked up in real estate easily 
disposed of, it must turn this capital into its legitimate line of business 
before it can receive the consent of the Commission to issue new stock. 
This appears to the public to be a wise decision ; for it is obviously not 
fair to them to ask them, as gas consumers, to pay dividends on unem- 
ployed capital and also on new capital with which to extend the busi- 
ness. This Company having a valuable lot of land on which its works 
are built, in the heart of Dorchester, has allowed it to stand idle since 
1890, purchasing its gas under contract, and with considerable advan- 
tage to itself, of the Bay Siate Gas Company, and has put itself on 
record as expecting never again to reopen the works, by signing a con- 
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tract to purchase its gas for the next 25 years. Under these conditions 
there is no excuse for retaining this unproductive real estate. The de- 
cision has a wide significance, for under it any company which is buy- 
ing its gas and allowing its plant, or any portion thereof, to lie idle, in 
the event of wishing money for extensions, will be obliged to sell the 
plant and use the proceeds for such extensions as may be required. 
This releasing of the large amounts of money locked up in valuable real 
estate in Boston, and the subsequent advantages to the Company, and 
through it to the consumer, constituted one of the alluring promises of 
the Bay State deal. It appears again during the Brookline fight, and 
is now in evidence in the Gas and Coke Company’s prospectus. It 
certainly is not unfair to ask them to redeem their promises. One of 
the beauties of the situation is in the fact that the Dorchester, Jamaica 
Plain and other Companies have burned their bridges behind them by 
signing a contract with the New England Gas and Coke Company 
agreeing to purchase and notto manufacture gas for 25 years. While 
this contract has a string attached to it, it seems not to have affected its 
boomerang effect.——Mr. T. W. Lawson, ‘‘the anti pipe line gas and 
coke company broker, of Boston, provided a Christmas tree, with all 
necessary details, for the poor children of his native town of Winches- 
ter. He presents to the holders of Boston’ gas bonds the prophecy that 
the interest now due is the last which will be paid.” 





THE proposed purchase of the Lebanon (Pa.) Gas Company by a 
Philadelphia syndicate is said to have been abandoned. 





THE proprietors of the Hackensack (N. J.) Gas and Electric Light 
Company have under consideration a reduction in the gas rate. 





Mr. W. K. Park, for many years the Chief Engineer of the Phila- 
delphia gas works, has accepted the position of Consulting Engineer to 
the Company now operating the works under leasehold. The corre- 
spondence between the parties to the engagement was opened by Mr. 
Walton Clark, General Superintendent United Gas Improvement Com- 
pany, who thus wrote to Mr. Park: ‘I am informed that you have 
resigned the position of Chief of the Bureau of Gas, aud that your 
resignation has been accepted by Director Thompson. I am, therefore, 
at liberty to offer you, and do offer you, the position of Consulting 
Engineer of the Philadelphia gas works, now operated under lease by 
the United Gas Improvement Company.” Mr. Park’s reply was as fol- 
lows: ‘‘I am in receipt of yours of even date, tendering me the posi- 
tion of Consulting Engineer of the Philadelphia gas works, now 
operated under lease by the United Gas Improvement Company, the 
same to take effect Jan. 1, 1898. Thanking you for the confidence thus 
expressed in my ability, I accept the pean, trusting I may continue 
to merit your esteem.” 





THE regular quarterly dividend ($1 per share) on the capital stock of 
the Providence (R. I.) Gas Company was payable on the Ist inst. 





THE impression is that the Stratford (Canada) Gas Company has ab- 
sorbed the electric plant installed in that town some time ago by Mr. 
Green, of Wingham. 


AT the annual meeting of the Oneida (N. Y.) Gas Light Company a 
resolution was adopted putting the gas rate on the even basis to all of 
$1.75 per 1,000 cubic feet ; and a semi-annual dividend of 3 per cent. 
was declared, payable on demand. The officers elected were : Direc- 
tors, W. E. Northrup, D. H. Walrath, J. M. Kennedy, Patrick Clark 
and L. J. Myers; President, W. E. Northrup ; Secretary, A. D. Ham- 
blin ; Treasurer, D. H. Walrath ; Superintendent, Patrick Clark. 








WE are indebted to ‘‘F. W. P.” for the following: ‘‘At a special 
meeting of the Board of Directors of the Scranton (Pa.) Gas and Water 
Company, held on the 28th day of December, 1897, the following pre- 
amble and resolutions were unanimously adopted : 

‘‘Whereas, Mr. Joseph Godfrey, one of the earliest stockholders of 
this Company, and its oldest Director, both in age and length of service, 
has been removed by death ; therefore, 

‘Resolved, That the Board of which he had been for 30 years a mem 
ber desires to express its sense of the loss which the Company. has sus- 


_ tained, as well as its deep sympathy with Mr. Godfrey’s family and 


friends. 

** Resolved, That the Board recognizes and desires to place upon its 
minutes its appreciation of the many services rendered to the Company 
by the deceased, who, during the many years he was associated with it 
showed the same excellent judgment and sagacity that marked his 


career as a successful business man. 








‘* Resolved, That a copy of these minutes be furnished to the daily 
papers of this city for publication, and to the family of the deceased.” 





THE annual meeting of the Isbell-Porter Company, of this city, will 
be held in its offices, 245 Broadway, at 10 a.m. of the 19th inst. 





THE proprietors of the Hudson County Gas Light Company, of 
Hoboken, N. J., make the announcement that the gas rate has been 
placed at $1.25 per 1,000 cubic feet, a concession of 15 cents per 1,000. 





WE are in receipt of a copy of a handsome pamphlet bearing the title 
‘The Generation of Power,’ which is issued at the instance of ‘‘ The 
Hazelton Boiler Company,” of New York. That the compilation has 
found favor is proved in the statement that the current copy is num- 
bered sixth edition, andthe matter between the pamphlet’s covers has 
kept pace in development and explanation with the growing needs of 
the steam raiser and user, as the pamphlet has gone on from its first 
year to its sixth. The Hazelton Company will be glad to send a copy 
of the pamphlet, to any applying gas man. The paper, type and press- 
work shown in the get up of ‘‘ The Generation of Power” are simply 
irreproachable. 


Mr. Epwin E. WIrTHERBY, formerly with the Leavenworth (Kansas) 
Light and Heating Company, will assume charge of the Lockport 
(N.Y.) Gas and Electric Light Company, about February 15. 








Mr. WILMER THOMPSON, of Santa Rosa, Cal., has accepted a position 
with the United Gas Improvement Company, in connection with its 
operation of the gas supply of Paterson, N. J. 





Tue Hartford City (Conn.) Gas Light Company has brought suit 
against Messrs. P. H. Harrison & Sons, contractors, for damages done 
to the mains of the Company by the contractors during their construc- 
tion of a sewer on public account. 





Mr. CRAWFORD ARNOLD, one of the founders of the well-known gas 
fixture manufacturing company of Baker, Arnold & Co., Philadelphia, 
died, at his home in Philadelphia, about a fortnight ago. He was in 
his 69th year. 





THE Worcester (Mass.) Gas Light Company will occupy its handsome 
new offices in the old State Mutual Insurance Company’s building, be- 
fore February Ist. 





Tar Gas and Lamp Inspector of Chicago reports that during the year 
just closed 5,713 gas lamps were discontinued, as were 821 gasoline 
lamps. During the same period 2,500 new gas lamps were put on, and 
871 gasoline lamps. The total operating expenses of the department 
were $778,000, the appropriation was $428,000; the deficiency was 
$350,000. An itemized statement of lamps in service is appended : 


Number gas lamps in service, Jan., 1897.............. 36,086 
‘¢ gasoline lamps in service, ‘Jan., WOOP tsi desee 10,258 

” gas lamps discontinued during ‘the WORE, . <e:0 5,713 
— lamps discontinued during the year.. 821 

ae gas lamps put in service during the year......... . 2500 
asoline lamps put in service during the year.. 871 
Wonber of gas lamps in service, Jan. 1, 1898.......... 32,973 
= of gasoline lamps in service, Jan. 1, 1898 . 10,308 

fe of gas meters inspected................eeeees 72 





THE United Gas Improvement Company will overhaul thoroughly 
the Point Breeze Station of the Philadelphia Works. The scheme in- 
cludes suitable water gas sets, and a reconstruction, according to 
modern ideas, of the coal gas plant. 


THE capitalists behind the Peoples Gas Light and Coke Company, 
of Buffalo, N.Y., evidently mean to construct a works. Mr. John C. 
Clahan, who acted as Superintendent for the Queen City Company, 
has been appointed Superintendent, and Mr. Peter C. Young, who has 
been in charge of the Kuoxville (Tenn.) Gas Light Company’s Works, 
since 1889, has been named as Manager. We are also informed that a 
contract for a holder, which is to be a counterpart of the one recently 
constructed at Columbus, Ohio (which vessel is rated to store 1,750,000 
cubic feet), has been awarded to the Riter-Conley Company, of Pitts- 
burg, Pa. 








Tue following details are from the annual report of the Superinten- 
dent of Street Lighting (Mr. H. A. Knight) of Worcester, Mass. : 


There are in use in our streets 567 arc lamps, 41 incandescents, 209 
gas Welsbachs, 2 four-foot gas, and 1,795 gasoline lights and 39 police 


(Continued on page 55.) 
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signals, making a total of 2,653 street and sig- 
nal lights in charge of this department—an 
increase for the year of 63 arc and 40 gasoline 
lights, and a decrease of 21 gas and 13 incan- 
descent lights. The expense of the 19 fire 
alarm siguals lighted and cared for by our 
lighters, amounting to $117.72 for the year, jis 
borne by the fire department. 

For years this department has looked for a 
light that would do better work on heavily 
shaded streets than the ordinary gas, gasoline 
or electric lights; and when, last July, the 
representatives of the Welsbach Street Light- 
ing Company proposed to erect, at their own 
expense, a line of exhibition lights in this city, 
their offer was promptly accepted, and two 
streets on which arc lights were useless because 
of the thick shade, were designated for the test. 
After a thorough trial of those lamps and a 
visit of inspection by the city council, a con- 
tract was authorized by the council for 200 
60-candle power lights to be placed as nearly 
as might be in the locations occupied by the 
old lamps. The new lamps were lighted early 
in September, and the uumber has been in- 
creased to 209 by subsequent orders of the city 
council, 

At the present writing, I have yet to hear a 
single unfavorablecomment on the work done 
by these lights; on the other hand, officials 
and citizens alike have frequently expressed 
their gratification at the results accomplished 


by them, and signified their desire for an ex-. 


tension of this service to streets now lighted by 
other classes of lamps. The principal difficulty 
in the way of granting many requests in the 
fact that the pipes of the Gas Light Company 
are not Jaid through many streets where Wels- 
bachs could be used to advantage. If the Gas 
Company can be induced by action of your 
honorable body or otherwise, to extend their 
mains more rapidly, the evident desire of a 
largé number of people for Welsbach street 
light could be easily gratified, and many of our 
streets now but: indifferently well lighted, put 
in excellent condition. 

The contract with the Welsbach Street 
Lighting Company, a copy of which is hereto 
annexed, stipulates that the company shall 
provide all lanterns, burners and fixtures used 
above the cross-arms ; shall pay for the gas 
used ; and for lighting, putting out and clean- 
ing the lamps as well“as for all renewals of 


the posts and risers, set in position, and pays 
$30 per year in monthly installments for each 
lamp, burned at not less than 55-candle power 
for 3,900 hours, in accordance with a time 
schedule furnished by this department. It is 
further agreed that only citizens of Worcester 
shall be employed on the work, and that a 
satisfactory bond for $5,000 shall be given the 
city for a faithful performance of the contract. 
All the contract requirements have been 
punctually observed, and the work done by 
these lights so far is entirely satisfactory. The 
cost of the Welsbach service for three months 
from Sept. 1 is given in the following table : 
Welsbach Co. for lighting.. $1,540.70 


Resetting posts (Gas Co.)... 384.66 
Salary and clerk hire....... 25.83 
$1,951.19 


All the are lights used for street lighting in 
this city are furnished by the Worcester Elec- 
tric Light Company, which also maintains all 
poles, lines, mast arms and lamp fixtures, 
under a contract which expires July 1, 1898. 
The contract price is 33 cents per light per night 
for a full arc lamp burned from dusk to day- 
lightevery night in the year, an average of 10.5 
hours per night. Frequent tests have been. 
made by the superintendent of this department 
during the year to determine the efficiency of 
the arc service, the average of these tests being 
99 amperes and 48 volts, or 475.2 watts—an 
energy somewhat greater than contract re- 
quirements. Outage, amounting to 426.5 lamp 
hours, a money value of $13.40, for lamps re- 
ported as not burning by the police or by this 
department, has been deducted from the 
monthly bills of the company ; this is’a very 
small amount when compared with the total 
number of lamp hours, and evidences a very 
high class of service. 

In view of the prolonged negotiations that 
usually precede the closing of an electric light 
contract in this city, and in view of the fact 
that our present contract for electric lights ex- 
pires July 1st of the coming year, it is respect- 
fully recommended that the matter of a new 
contract be taken up early in the year 1898. 
It is also recommended that the expediency 
of extending the Welsbach service to cover all 
the shaded streets receive early consideration, 
in order that whatever extensions of this ser- 
vice that may be deemed desirable may be made 
before the trees are in full leaf. Itis further 
recommended that the arc lamps on Salisbury, 
Main, Front, Mechanic, Pearl and Pleasant 
streets be re-located before connection is made 
with the underground wires. 








The Market for Gas Securities. 





It looks just now that the East River Equi- 
table-New Amsterdam interests have arranged 
their differences, and that the merging which 
has hung fire for so long will be speedily made. 
Consolidated has been fairly steady, though 
with an inclination to weakness, until to-day 
(Friday) when a lively inquiry for the shares 
caused the price to advance to 1813. The close 
was 179 to 180. This course must have sur- 
prised the cheaper gas legislators, who, to the 
number of three in the Senate, are already in 


evidence with measures to lower the gas rate | 6, 


of the city. Investors should pay no attention 
to these proposed laws, for the graded rate bill 
cannot be changed during its life, unless the 
Companies fail to live up toit. Equitable is 
260 bid, and Mutual remains unaccountably 
weak, at 285 to 310. Standards are dull and 
steady ; both classes are selling ex. div. at the 
quoted prices of last week. 


San 
Brooklyn Union is 120, bid; Peoples, of Chi- 


cago, is still over the 97 mark; Bay State is not 
much more than on the Board, having sold 
down to 3}; Baltimore Consolidated maintains 
its improvement; and Lacledes are advancing. 
The Supreme Court decision in the latter case 





glass and lamp fixtures. The city furnishes 


will not likely be given until March. 


Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


85 Wau Sr., New York Crry. 
Janvary 10. 
2 All communications will receive particular attention. 


+ &2™ The follo tations 
of $100 wing quo are based on the par value 

















per 
N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated.....sseessesees $36,220,000 100 179 180 
100 P 
260 0«=— 2 
105 ee 
114 é 
ee 108 112 
Muttal..ccccsocsccesesesceoe 3,500,000 100 28% 3810 
© em icdaskcveccces 1,500,000 1,000 100 102 
Municipal Bonds..........++ 750,000 . re 
WosthawW cisco sdededescscce 150,000 50 oa 
. WOME Riovcassss ose 150,000 1,000 io 98 
New York and East River.. -5,000,000 100 70 71 
Pe sicccoccpeceves 2,000,000 100 98 104 
Bonds Ist 5°S.........006 3,500,000 1,000 112 113 
“ 1st Com. 5's....... 1,500,000, 105 106% 
Richmond Co., 8. I......... 348,650 50 50 S 
” Bonds....... 100,000 1,000 de de 
DeamdR iscsi cccccsccsose 5,000,000 100 130 1%5x 
Profetted .....ccccsccoes 5,000,000 100 144 147x 
Bonds, ist Mortgage, 5’s 1,500,000 1,000 114 115 
VOMESES veccccnstdcvcccccese 299,650 5 180 
Out-of-Town Companies. 
Brooklyn Union ........++++ 15,000,000 100 120 120% 
= “ Bonds (5's) 15 000,000 1,000 111% «112 
Bag Badia cisccsicciaedoc<s 50,000,000 5D 4 dy, 
“ Income Bonds. 2,000,000 1,000 75 
Bostou United Gas Co.— 
1s Series 8. F. Trust.... 7,000,000 1,000 %% «OT 
2d - - - 8,000,000 1,000 a ae 
Buffalo Mutual.......:..... 730,000 100 «1% <a 
Me: Bonds....... 200,000 1,000 95 100 
Central, San Francisco..... 2,000,000 ai 95 x 
Chicago Gas Company..... 25,000,000 100 94 =Vi% 
Guaranteed Gold Bonds 7,650,000 1,000 104 104% 
Columbus... ccccccccccs.ce 1,069,000 . 91 Ot 
Ist Mortgage.........++. 1,085,000 ga ‘a 96 
Consumers, Jersey City.... 2,000,000 100 7 Me 
™ Bonds secese.-+- 600,090 1,000 102 15 
Cincinnati G. & C. Co....... 8,500,000 100 23 204 
Consumers, Toronto. . 1,600,000 50 184% 187 
Capital, Sacramento........ 500,000 50 ad 35 
Bonds (@'8)..........-.- 150,000 1,000 3 
Consolidated, Baltimore. 1,000,000 100 534 «COA 
Mortgage, 6’s........... 3,600,000 .. 107 10% 
Chesapeake, ist 6’s. 1,000,000 “a ta 
Equitable, ist 6's 910,000 fe 
Consolidated, 1st 5’s 1,490,000 
Consolidated G. & E. Co.’s., 
Little Falls, N.Y.......... 90,000 100 és 100 
oe Be 100 
5d 57 
7 9s, 
os 101 
81 93 
98 95 
is 145 
118 13 
107 109 
180 ae 
86 88 
BOOBS ccccoee cs evccccees 1,000,000 1,000 b 24 ut 
5% 46 
2. 8 
103 104 
200 . 
200 «=O 
128 130x 
235 ss 
58g «54 
eb 7 9114 
Peoples Gas Lt. & Coke Co., 
C , Ist Mortgage. --.  20,100,00 1,000 Pe 108 
2d . 1,000 104 105 
Preferred. 88 é< 
Consolidated 5° 8s 
. 9% = 
St. Paul Gas Light 49 51 
ist M 6 84 rd 
6° 000 = ie 
m Guan Mortgage, 5's... _ | ~ 
‘okies . c 000 = 
Western, Milwaukees....-.- 8S 8 
WORE OS <ccuce ©... 0ace 000 P cz 108 
Wilmington, Del. ......s:00 30 200 202 
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DIVIDEND NOTICE. 


Orrics oF THE Untrep Gas IMPROVEMENT Co., | 
813 Drexe. Buripine, Pura., Dec. 23, 1897. | 


The Directors have this day declared a quarterly dividend 
of 2:per cent. (one dollar per share), payable on Jan. 15, 
1898, to stockholders of record at the close of business Dec. 
31, 1897. Checks will be mailed. 

1178-2 EDWARD C. LEE, Treasurer. 











Position Wanted 


As Superintendent of a Small Gas 
Works, 
By a practical coal gas man. Is master of all details about 
the works, and in the laying of mains and services, gasfitting 
and general repairs. Best of references. Address 
1179-2 “TT. J..” care this Journal. 


AN EXPERIENCED GAS EN- 
GINEER AND CHEMIST 


is open to accept immediate engagement ; charge of works, 
or on the road. Experience in working inclined retorts. 
First-class references and testimonials. Address 

1178 tf “M. R. 8.,” care this Journal. 


VALUABLE GAS BUSINESS 
IN CALIFORNIA. 
Seer te bene ET ine Oe enters Dail Bostse, in 
which a valuable in nent ee er ic secured, address for 
228 South Spring St. Los les, Cal. 


Note.—This is our Spring season, and the time 
improve gas works on this coast. 
—_—SE 


Wanted, to Purchase or Lease, 


A. Gas Works in a Town of 5,000 to 
10,000 Population, Near New York. 


Or would buy a controlling interest. Particulars will be 
treated confidentially. Address 
1172-3 “G. A.8.,” care this Journal. 
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‘FOR SALE, 
at a bargain, 
Two 50-H.P,. Otto Gas Engines, 
in first-class condition. 


Address WOONSOCKET GAS CO., 
Woonsocket, R. I. 


Hor Sale. 


A Small Gas and Electric Light Plant, 
in a Soutkern city of 3,800 inhabitants. 


Address FORT WAYNE ELECTRIC CORPORATION, 
1970-tf Fort Wayne, Ind. 


1175-tf 











FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5's 
and for one Bench of 8 retorts. 


Two Coolers, or Air Condensers, each of 150°000 
cubic feet capacity. 


Multitubular Condenser, shell, 36 in. diameter, with 
98 2-in. tubes, 10 ft. 6 in. long. 


D-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 


Scrubber, 48 in. diameter, 11 ft. 9in. high, Three man 
holes, 11 in. by 15 in. 


Se-inch Center Seal. Four Purifiers, 8 ft. x 6 ft. 
KEY CITY GAS CO 


1119-tf Dubuque, Iowa. 
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HEADQUARTERS FOR 


TWORIUM 


The Roessler & Hasslacher Chemical Co., 


100 WILLIAM STREET, NEW YORK. 








HIGH-PRESSURE WATER-TUBE BOILERS 
| 











EQUIPPED WITH 


SQUARE FURNACE, SQUARE CRATE SURFACE, 
STEEL JACKET, LINED WITH BRICK. 





Single Boilers or Compact Batteries. 


GREAT SAVING OF FUEL AND FLOOR SPACE. 
A HIGH-CLASS BOILER WITH AN UNEQUALED RECORD. 
Correspondence Solicited. 








! Cable Address, ‘‘Paila,” New York, 
Tele., “1229—18th St.” New York. 


The HAZELTON BOILER COMPANY, 


Sole Proprietors and Manufacturers, 
Builders of Stacks, Tanks and Miscellaneous Metal Work. 


Gen'l Office, 716 E. [3th St. N.Y., U.S.A. 














“ RANGITO 





99 Ready Incandescent Light Prepar- 
ation, in Powder Form or Liquid. 


Furnished in Excellent Quality Cheaply. 


DR. PHILIPP HIRSGH, Chemical Works, PANKOW-BERLIN. 
NITRATE OF THORIUM, Chemically Pure, at the Cheapest Price, 


SAMPLES FREE 
IF DESIRED. 











G. 









NO9SS§ J 
Copyright, 1895, by ©..W.Hunt Co. _ 





ta. No. 958 


‘W. HUNT COMPANY. 


| COKE CARS for Gas Works, 


TIP CARS for Carrying Ashes, 


CHARGING CARS for Bringing Coal 
from the Storage Bins to Boiler 
Room and Retort Houses. 


INDUSTRIAL RAILWAYS 


Specially designed for handling material in and around 


Gas Works, Coal Yards, Factories, Etc., Etc. 


Before you forget it, send for a copy of our new, 40-page, illus- 
| trated Catalogue, No. 9703, fully describing this Industrial Railway. 


45 Broadway, N. Y, City. 





OUR CATALOGUE 


OF THREE HUNDRED PAGES ILLUSTRAT 
ING AND DESCRIBING A LARGE NUMBER OP 


BRIDGES Designed and 
BUILDINGS Bult by ss 
ANDROOFS Siew” 

THE BERLIN IRON BRIDGE CO. 

G~Ce_EAST BERLIN, CONN. 4 —a 








Pure Thorium. 


Guaranteed of great light-giving power ; regularly supplied 
ata reasonable price. Address 


F. Y., 6965, care of Rudolf Mosse, 


1175-3eot Berlin, 8. W., Germany. 












NO EXTRA LABOR OR 
OPERATING EX- 








MARQUAND & PARMLY. 


160 Broadway, New York. 


Members New York Stock 
Exchange. 











Our Mica Chimneys 
Fr —_—s—For Welshach Lights 


ARE THE 
BEST IN THE WORLD. 


td 


Get Catalog 
and Discounts. 


=eam 


The MICA MFG. CO 


Micasmithe, 


88 Fulton Street, 
N. Y. City. 


IRON MASS 


For Gas Purification. 


Acts mmediately, and more efficiently than any other puri- 
fying agent now in use. 














2 PIECE 
MICA CHIMNEY. 
Etched Chimneys to 

Order. 








GREENPOINT CHEMICAL WORKS, 


Greenpoint Ave. and Newtown Creek, Brooklyn, N. Y. 





























American Gas Light Journal. Jan. 10, 1898. 


BRAY’S BURNERS 


Are Suitable for Ali Pressures and Conditions, and for Efficiency, 
Economy and Durability are Unrivaled. 

Producing a steady, well-shaped flame with burner cock turned on full. Prevent waste of gas, broken globes and 
dissatisfied consumers. 

As Sole Agents in the United States for Grorer Bray & Co., we carry a full stock ofall sizes for High and Low 
Pressures. Send for Prices and Special Pamphlet, or order a sample gross, stating your average house pressure. 

Every Burner is stamped with name and trade mark. Cheap and inferior imitations are constantly coming in and | 
going out of use, and we respectfully warn the trade against this kind of deception, as it causes loss and discredit tothe 
trade and damage to the gas industry. 


SEND FOR CATALOCUE. SEND FOR CATALOCUE. 


Gas Logs, Fires, Heaters, GAS RANGES, 
puiceeinhensmnegs Broilers, Griddles, Ovens, Etc. 


GAS GOVERNORS, pete ae game 
GAS FURNACES, Gas Kilns for China. 
Special Line of — 


and everything pertaining to the 
use of Gas. Gas Appliances for Hotels. 


WILLIAM M. CRANE & CO.,: Mfrs., Gice/cit'tmaivy.” NEW YORK CITY. 
THE ANDERSON Eeteying tin 


Made in all sizes. 
































For Cutting Gast, Wrought | 3AYET RAIN D. 


Iron, Gas & Water Pipes. SOLS NIPORTER OF TRE CELEBRATED 


NCOMPANY, Manufacturers, | G@fMan (Stettin-Didier) Clay Gas Retorts, 


293 Lincoln St., Marlboro, Mass 
N.Y. Office, 135 Greenwich St | BLOCES, TILES, FIREBRICES, FIRE CEMENT, 
C. H. Tucker, Jr., Manager. 









¥ 










Will cut from 2 in. to 24 in. 


§Pipe Cutting Tool E 











WALDO BROS., ‘ Stettin ‘‘Anchor” & ‘Eagle’ Brand Portland Cement 
2 aE ey Seen, Same. 10 & 12 Old Slip, New York. 
New YORK, 33 NASSAU ST. PHILADELPHIA, 246 N. BROAD ST. CHICAGO, O54 LAKE Sr. 


: sss STREET LIGHT Ne COyp Ly 


——OWNS, CONTROLS AND OPERATES 
EXCLUSIVELY 


HE NEW IMPROVED = PATENTED 
STREET LIGHT BURNER. 


Our PATENTED «STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. 

Where there are no gas mains already laid, we can furnish an 
equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 
localities. 


Our System is in practical use in many cities, among which we may mention 
NEW YORK CITY. WORCESTER, Mass. PROSPECT PARK, Brooxktyn. 
BALTIMORE. CAMBRIDGE, “ EAST ORANGE, N. J. 
ITHACA, N. Y. BROOKLINE, - NEW HAVEN, Conn. 
COLLEGE POINT, N. Y. FREEHOLD, N. J. BEAVER, Pa. 














STYLE Neo, 81. STYLE No. #?. 


CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IN MUNICIPAL LIGHTING. 
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™ Patent “Standard” Washer-Serubber 


(U. Ss. A. Patent, No. 486,927 of 29-1 i—’92.) 











Order Recently Received—16 Machines, each for 3,500,000 Cubic Feet per day. 





The Patentees of the above, after several years’ experience, finding that the enormous weight of the iron 
sheets (forming the washing discs) caused undue wear of the shafts and consequent fractures of the latter, intro- 
duced their Patent Wooden “Grid Segments.” These “segments” have now been fitted in some hundreds of 
Patent “Standard” Washer-Scrubbers, and are universally admitted to be a great improvement upon the out 
of date pattern. 

The Patentees beg to refer Engineers to recent issues of the American Gas Lienr Journat for testimonials as 
to the efficiency of their improvements and will be glad to quote for complete machines or for “grid segments” for 
fitting in old pattern Washer-Scrubbers, the manufacture to be English or American at enquirer’s option. If for 
any special reason iron sheets are preferred, the Patentees will quote for them, but they do not recommend same. 


KIRKHAM, HULETT & CHANDLER, Limited, 


3 & 4 Palace Chambers, Bridge Street, Westminster, England. 


Tel. Address: ‘‘ WASHER, LONDON.” 


RITER=-CONLEY COMPANY, 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 














crisresr IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 
or low pressure in the supply. : : 
WELSBACH LIGHTS are fully controlled, and the governors soon pay for themselves by preventing the breaking of 
manties and chimneys. Thousands are already in use. Srders may be given to the Welsbach Co., or sent to ourselves. 
THE WILDER MANFG. CO., = - 818 Cherry St., PHILADELPHIA. 














Special Trays for Iron Sponge or Oxide of Iron, WRITE 
BRISTOL’S 


recoroing | CHURCH’S TRAYS a Specialty. |For 
PRESSURE Reversible, Strongest, Most Durable, Most Easily Repaired. | PR'CES- 


GAUGE. 


For continuous 
records of 


He Street Si was 
} J Gas Pressure : , 
\ 


WRITE 
mt) FOR 

yj SAMPLES. 
Investiga‘e the Merits of 
Steward’s Special Union Jet Gas Burners. 
| They are the best Open Light Burner on earth, 


tHe D. M. STEWARD MFG. CO., 


CHATTANOOGA, TENN. 








Simple in Con- 
struction, Accur- 
ate in Operation 

Low in Price. 


Fully Guaranteed. Send 








Practical Hints 
ON THE CONSTRUCTION AND WORKING OF 





\\ 


\\\) 


for Circulars. - 
: 553-557 West Thirty-third Street, New vork.. R@Qenerator Furnaces, 
The Br istol (o., We also make the Cheapest and Strongest By Maurice Granay, C.E. 
Waterbury, Conn REVERSIBLE BOLTED TRAYS IN THE MARKET. Price, $1.25. 
+ . 








Send for Circulars. A. M. CALLENDER & CO., 32 Pine Street, N.Y. 










































60 ) American Gas Light a Jan. ro, 1898. 











AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 


fee —KLONNE-BREDEL ose, 
Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 


Machines, Ammonia Plant, Coke Conveyers, Ete. 





Complete Works Erected with Guaranteed Results. 


BASTERN AGEHNTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
GOAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


No. 118 Farwvell Avenue, -- Milwaukee, Wis. 





Eastern Agents: 





AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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~ _ROOTS’_. 


LATEST IMPROVED © GAS EXHAUSTER 


NEW GAS GOVERNOR “AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO aoe * THAN ANY OTHER COVERNOR. 




















INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 





P. H. & F. M. ROOTS CO. 


Connersville, Ind. 109 Liberty St., New York. 
Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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Because We Advertise 


Improved Lowe Water Gas Apparatus so extensively do 





not infer that line to be our sole occupation. 


BECAUSE WE BUILD 


Coal Gas Works complete, Benches, Tar and Ammonia Apparatus, Condensers, 
Serubbers, Purifiers, Valves, Center Seals, etc., etc., and 


DESIGN AND CONTRACT 


for Complete Plants, including Gasholders, Exhausters, Governors, Oil Tanks, 
Coal and Coke Storage and Handling Machinery, Steel Roofs and Buildings, etc. 


wn ooeewe™= The Western Gas Construction Co., 


32 Pine Street, New York. 
Works and General Offices: FORT WAYNE, INDIANA. 








CHAPMAN VALVE MANUFACTURING CO,, 


saxvrsoevanns oP Practical Photometry. 
Valves and Gates for Gas, Ammonia, Water, Ete, 4 cure vo cue sropy or THe 
Also, Cate Fire Hydrants with and without Independent MEASUREMENT OF LIGHT. 


Nozzie Valve. All Work Guaranteed. 


Works & Gen’l Office, Indian Orchard, Mass. ‘Treasurer's Office, 72 Kilby &112 Milk Sts., Boston, Mass.| BY William Joseph Dibdin. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. ‘ 
St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St. 


Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S.A. 


Double and Single Gate Valves, *4 to 72 
2 


Gas, Water, 
Steam, Oil, / 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 





Price, $3.00. 








A. M. CALLENDER & CO., 


32 Pine Street, N. Y. City. 








BOOKS. 


DISTILLATION OF COAL TAR AND 
AMMONIACAL. LIQUOR. 


By Gzorez Luna. Price $12.50. 








Send for Catalogue. TREATISE ON THE COMPARATIVE 








GASHOLDER TANKS AND |The Gas Engineer’s | Goats anp cannmes 
GAS WORKS MASONRY COMPLETE; “Laboratory Handbook. |p, dino a Gaumux 80, Cloth. Price $8. 
Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, F.I1.C. Orders for these books may be sent to this offs. 
J. P. WHITTIER, Price, $2.50. A. Mi. CALLENDER & ©0., 
70 Rush St., Near Division Ave, Brooklyn, N. ¥.| A.M. CALLENDER & CO., 2 Pine Street, N.Y. Cis Pixs 82. N. ¥. Ors7 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


©) AMERICAN METER 60. 


ESTABLISHED 1834. INCORPORATED 1863, 
NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 














PUBLIC LIGHTING TABLE. 


JANUARY, 1898. 






































Table No. 1. 
FOLLOWING THE 
MOON. 


NEW YORK 
CITY. 
ALL Nicest 
LicHTING. 


[Fate No. 2. 
| 
| 
| 





Day or WEEK. 


| : 
Light. | Extinguish.|) Light. oan 








| PM. | AM. 
6.20 Am|| 4. 6.30 
6.20 | 4, 6.30 

6.20 | 4.5 6.30 

6.20 | 4.3 6.30 

6.20 4. 6.30 

No L. " 6.30 
No L. .30 | 6.30 
No L. .40 | 6.30 
7.40 pm|| 4.40 | 6.30 

8.40 " 6.30 

9.50 | 4. 6.30 

10.50 : 6.30 
12.00 ; 6.30 
1.10 Am) 4. 6.30 

2.20 : 6.25 

3.30 <f 6.25 

4.50 . 6.25 

6.20 

6.20 

6.20 

6.20 

6.20 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 
6.10 
6.10 
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TOTAL HOURS LIGHTING 
DURING 1898. 








By Table No. 1. By Table No. 2. 
Hrs. Min. Hrs. Min. 
January ....210.40 | January. ...423.20 
February. ..186.40 | February. ..355.25 
March 181.20 | March 355.35 
166.10 | April...... 298.50 
156.40 | May 
144.30 | June...... 2: 
147.30 | July....... 

... 157.10 | August .... 
September ..169.50 | September. .321.15 
October. ...186.00 | October .. ..374.30 
November.. 204.30 | November ..401.40 
December. .218.30 | December. .433.45 








Total, yr. .2129.30 | Total, yr...3987.45 
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To Whom It May Concern. 








Bor 


WE have learned that the makers of the “Sunlight” lamp 
assert that there has been a decision in the English Courts 
which saves them and their customers from liability as infringers 
of the. Welsbach patents. 


We assure the public there is no decision of any Court, in 
England or elsewhere, that directly or indirectly warrants the 
statement or inference that the lamp sold by the Sunlight Incan- 
descent Gas Lamp Company of America is not an infringement 
of the Welsbach Light as made under the American patents, of 


which the Welsbach Light Company is sole and exclusive owner. 


NOTICE is hereby given to all PURCHASERS and USERS 
of the so-called “Sunlight” lamp that suits will be brought 
against them for DAMAGES for INFRINGEMENT of the Letters 
Patent of the Welsbach Light Company, and will be prosecuted 


vigorously. 


WELSBACH LIGHT COMPANY. 
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‘fandard ouble-Superheater [owe Water (as Apparatus. 


Number of Installations to Date, - - 240 
Total Daily Capacity, 128,200,000 Cu. Ft. 











The United Gas Improvement Gampany 


DREXEL BUILDING, PHILA., PA. 
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Avex. C. fumPurers, M, E., a : reas ARTHUR G. @Lasaow, mu. é: 
BANK OF COMMERCE BUILDING, CaBLe ADDRESS, 9 Vicroria Sr., 
(31 wassau STREET.) LONDON & NEW YORK, LONDON, 8. w., 
MEW YORK. HUMGLAS."* ENGLAND, 


HUMPHREYS @€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





~ 


WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. 
° 2. When the required discharge and the length of pipe are given, the diameter corresponding to 
> any pressure is at once seen. 

°s 3. When the required discharge and the length of pipe are given, the pressure correspondiug to 
: any diameter is at once found. ‘ 
Copursghtovady 4. Any suitable cembination of the different factors of, any problem, under all possible cond 
tions, may be immediately found. 











CAS-FLOW 
COMPUTER. 


It Prevents Errors and Saves Hours of Tiresome Calcuiations. 
Price, $5.00, per Registered Mail. 
For sale by 


A. M. CALLENDER & CO,., 32 Pine St.. N.Y. City. 




















Coal Tar Genealogical Tree 


MR. T. VINER CLARE, of London, Eng,, 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


in the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO, - - No. 32 Pine Street, New York. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. Jd. R. HUMPHREYS. 














Frice $1. 


A. M. CALLENDER & CO., No, 32 Pine Street New York. 
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NATIONAL Gasas WaTER Co., 


218 La Salle Street, Chicago. 


Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus, 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





Plians and Estimates Upon Application. 





IRWIN REW, President and Treasurer. 


v 


E. E. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR CO, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





“TRON SPONG 


substitute for lime. 


93 Saves money, saves labor, and is the most efficient purifying material ever offered as a 
We guarantee a large saving, both in cost of material and labor. 





AUTOMATIC 
GOVERNOR. 


OVER FOUR HUNDRED NOW IN USE! 
WILL PAY FOR ITSELF WITHIN A YEAR! 


NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION! 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY .RECOCNIZED AUTOMATIC GOVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 


little space ; 


EXHAUSTER. 


uses very little steam ; 


saves formation of carbon in retorts; increases yield 
10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0, No. 357 Canal St, New York. 








Hughes’ 
“Gas Works,” 


Their Construction and Arrangement, 


And the Manufacture and 
Distribution of Coal Gas. 
Originally written by SAM’L HUGHES, C.E. 


Rewritten and Much Enlarged by 
WM. RICHARDS, C.E. 


Eighth Edition, Revised, with Notices of Recent Im- 
provements. 


Price, $1.65. 


A. M. CALLENDER & CO., 
82 Pine St. N.Y: City: 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. Itis now 
used by the largest gas companies in the West. 


Pull information, with references to many users, and prices 
delivered in any locality, furnished on application to 


AW. Douglas (*cts compen) ANN Arbor, Mich. 





ONEILL'S OXIDE, 


(NATURAL BOG ORE) 


For Gas Purification. 


Has the Largest Annual Sale of Any Oxide 
in the World. 


GAS PURIFICATION AND CHEMICAL C0., LTD., 


160, 161, 162 Palmerston Buildings, 
Old Broad St., London, E.C., Eng. 





Farson’s Steam Blower, 


FOR IMPROVING BAD oye IN BOILERS, AND FOR BURNING BREEZE 
R OTHER WASTE MATERIAL. 


PARSON’ S AR BURNER. 
PARSON'S “AIR IR JET TUBE CLEANER, 


R CLEANING BOLLER TUBES, 


These devices are all PE a 





They will be sent to any responsible wilt or trial. No sai 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLO ° 


ER COMPANY 


H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 
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otto: PERKINS & CO., 


228 and 229 Produce Exchange, New 


ee 


F. SEAVERNS. 


York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny 


Gas Coal, 


Clinch Valley, ThackersLogan Gas Coals 
Old Kentucky Shale and 0. K. Boghead. 


Shipments from New Work, Fhiladelphia, 


Baltimore and Norfolk. 








BERWIND-WHITE GOAL MINING COMPANY'S 





Qcean Westmoreland Gas Coal. 


Offices : 
Washington Building, New York. 


Betz Building, Philadelphia. 


STRIGTLY High Grade..... 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIEN TIEIC BOOKS. 





GAS MANUFACTURE, by William Richards.  4to., with | HEAT A MODE OF MOTION. By John Tyndall. $.. 
numerous Engrayings and Plates, in Cloth binding. $12. THE MANAGEMENT OF SMALL GAS WORKS. By 
_ TECHNICAL GAS ANALYSIS. $3. J.B Humphreya. 91 


| MANUAL FOR GAS EN NEERING STUDENTS. By D. 
” GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. | Lee. “4 conte > NON sg . 
20 cents. | THEORY OF HEAT. By J, Clerk-Maxwell, $1.50. 
| GASFITTER’S GUIDE, by John Eldridge 40 cents. 
EMISTRY OF ILLUMINATING @ 
oe me - eee |AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R: 


PRACTICAL TREATISE ON HEAT By Thomas Box. 2d —— OF GAS WORKS, by Walter Ralph Her- 


edition. $5. | 
DIGEST OF GAS CASES. $5. 


PRACTICAL PHOTOMETRY : A Guide to the Study of the PRACTICAL HINTS ON REGENERA FURNA 
Measurement of Light. By W. J. Dibdin.. $3. | By M. Graham. $1.25. TOR ™ wn 
CHEMICAL TECHNOLOGY: Vol. L., Fuel and Its Appli- 
cations, $5. Vol. II., Lighting, $4. | ‘ 
RONWORK: Practical Designing of Structural Ironwork. | 
By H. Adams. $8.50. | 
GAS WORKS: Their Arrangement, Construction, Plant and Victor Von Richte: 
Machinery. $5. ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 
PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- Rr ag tg MECHANICAL ENGINEERS. By H. 


field. $1. 
TREATISE ON MASONRY CONSTRUCTION. Baker. $5 

LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. Wine 


COAL, SPONTANEOUS COMBUSTION OF. By Thomas GAS ee AND GAS FITTING. By W. P. Gecharyi. 
Rowan, C.E. $2. 
| PRACTICAL PLUMBING. By P. J. Davies. $3. 


COAL: Its History and Use. By Pref. Thorpe. $3.50. 
GAS MANUFACTURE, THE Y OF, by W. J. A. 
THE GAS WORKS OF LUNDON. By Colburn, 6Ocents.| ~ Butterfield. $3.50,” CHEMISTRY OF, by 


DISTILLATION OF COAL TAR AND AUSACAL 
LIQUOR. By Geo. Lunge. New edition. $12. 


TREATISE ON THE COMP ARATE CO. eae A 
VALUES OF GAS COALS AND CANNELS. By D. A. 
Graham. $3. 


A TEXT BOOK OF ina ames CHEMISTRY. By Prof. 





AMERICAN PLUMBING. By Alfred Revill. $2. 
CEMENT ; A Manual of Lime and Cement, their Treatm 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. « 


INDUSTRIAL PHOTOMETRY, with og A Application te 
Electric Lighting. By A. A. Palaz, Sc 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
-Generation, Measurement, Storage and Distribution. By 
Philip ‘Atkinson. $1.50. 


eee TRANSMISSION OF ENERGY. By G. Knapp. 


eer ee POCKETBOOK. By Monroe and Jamie 
son. 


MAGNETISM AND ELECTRICITY. ByJ.Overend. 40 cts. 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 

PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY FOR ENGINEERS. $2,50. 


ELECTRICITY, Its Theory, Sources and Applications. B 
John T. Sprague, M.LE-E. $6. “ed . 


The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. All remittances should be made by check, draft, or post office my order 


books sent C.0.D. 


A. M. CALLENDER & CO., 32 Pine Street, New York; 


No 
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the Despard Gas Coal 60. PINN GAS co AL CO 
DESPARD GAS GOAL, oe ; 


AND MANUFACTURERS OF 


CORK, E. 


MINES, + = Clarksburgh, Harrison Co., West Va. 
WHARVES, = = = Locust Point, Baltimore, Md. 
OFFICE, = 640 Equitable Building, Baltimore, Md. 


ROUSSEL & HICKS, BANGS & HORTON 
71 Broadway, N. ¥. 60 Congress t., Boston. 


W. D. ALTHOUSE & CO. 


Reading Terminal—Philadelphia. 


‘Shaner,’ Westmoreland, Pa. 


HIGH GRADE GAS COAL 


AND 


KENTUCKY CANNELS. 


REPRESENTED BY 


THOS. N. MORDUE, No. | Broadway, N Y 


KELLER ADJUSTABLE 
COKE CRUSHER. 


, Simple, Durable. Will 
ih any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co. 
Columbus, Ind. 
Correspondence Soiicited. 


GREENOUGHE’S 


“DIGEST OF GAS CASES.” 


Frice, 85.00. 


AGENTS, 




















This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete, Handsomely bound. Orders may besent i 





Ae M. CALLENDER & CO., 33 Pine St., N.% 


Coal, Carefully Screened =": Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office : 

Room 720, Reading Terminal Building, Phila., Pa. 
FPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 








Epmunp H. McCuLLouaa, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMs, Sec, 


THE WESTMORELAND GOAL CO. 


Chartered 18542. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PoirInwTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and-in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL CO.., 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 
Toledo, O., and Pittsbureh, Pa. 














Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 


GAS OIL. 


26 Broadway, New York Citv, 
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Established 1858. ‘ncorporated 1890. 
Cuas. E. Grecory ag ‘oa V. Prest. & Treas. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


tee 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, x 





FIRE BRICK and FIRE CLAY SPECIALTIES 


—_—_»e2 


Ground Fire Clay; Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 


=a 
SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


MANUFACTURERS OF 
CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 














Office, 88 Van Dyke St., Brooklyn, N. Y. 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . 

FIRE BRICK ... 

RETORT SETTINCS 

Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 

The Mitchell Half-Depth Regenerative Furnace. 

Furnace for Retort 


Manufacturers of ‘ 


tive Furnaces fi for Benches of: 6's, 7's, 8's or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


Tor bine st. Sts Louis, Mo. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Cas Retorts, 
TILES, FIRE BRICK. 





AND EVERYTHING IN THE FIRE CLAY LINE. 


Adam Weber, 


Proprietor, 


-|Manhattan Fire Brick and Enameled 


~ Gay Retort Works, 
Works, Weber, N. J. 


Office, 6383 East 15th St., New York, 





| Modern Recuperative 


Furnaces 
And Standard Fire Brick and Gas Retorts, 






FIRE, Brrcis : 


Ciay™ areal 














Works, 
LOOEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 





to 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P. 0. Box 373 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. &. 








HENRY MAURER & SON, | 


(ESTABLISHED 1856.) 
EXCELSIOR FIRE BRICK & CLAY 


ETORT WORK 


R WORKS, Perth Amboy, N. ae , 
OFFICE, 418 to 422 East 23d St., 
Clay Gas Retorts, 


BENCH SETTINGS. 
Fire Rrick. Tilea, Tt- 





GEROULD'S IMPROVED RETORT CEMENT. 


Cc. LL. GHROULD & CO., 
N. 34 & Prospect Avs., Mt. Vernon, N.¥- 


Western Agent, H. T. GEROULD, Centralia, Ills. 


Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
417 Pine Street, St. jarule, Mo. 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Fall Depth Benches of Our Own Design, 
Containing 6,8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 
Ceke can be used as Fuel in Furnaces. 











Teo. J. Surrn, Prest. J. A. Taytor, Sec’y 
A. Lamaua, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim: 
mney Tops. Baker Oven Tiles 12 x 13x23 
and 10x10x2 


WALDO BROS., 102 MILE 8T., BOSTON, MASS. 
Sole Agents for New England States. 











PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


With Numerous Illustrations, 





Price, $3.00] 


By WILLIAM JOSEPH DIBDIN. 
A. M. CALLENDER & ©O.; 82 Pine.Street, N. Y. City 
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wM. W. GOODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. B. GCOODWIN, Sec, ERNEST F. LLOYD, Asst. Ser 


THE AMERIGAN GAS ENGINE GO., 
The Double-Acting Gas Engine, 


* Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 





Tandem 
Cylinder. 
Impulse 
Every 
Stroke 


100 to 1,000 


Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for givén power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cy:inder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain fon 


the past eight years, Address — w W. GOODWIN,EPresident,{532 Bourse Building, Philadelphia Pa. or 






























MANUFACTURERS OP 


RR 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power 


For General Work and 
Isolated Electric Plants. 














THEAWESTERN GAS{CONSTRUCTION:CO. Bldrs. & Gen. Agts. Fort Wavne tnd. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. Boston Office, R'm 18, Vulcan Bldg,, 8 Oliver st, 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 




















Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays, 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEBRING COMPANY. 


INCORPORATED, 
Jay Conestoga Building, Errts BURGH, PA. 
RA ha ak Sale F, L. SLOCUM, Pres't, 
The Erection of Bi-Product Coke Ovens 
a Specialty. 


Gas Works Machinery ri al kinds, SAM'L WOODS, Sec’ 
Faux System of Recuperative Benches. | - 


a _— 


POR, WASH SHOE 
al Dura Manufacturing — 
Steel Gasholder Tanks, 


Sinate, DousLe AND TRIPLE-LIFT CSASHOLDERS, 
see— HORIZONTAL AND VERTICAL STORAGE OIL TANKS essen. 


lron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hubn« Flange, Outside Screwa« Quick Opening, 3 to 06 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 














































Address, 


KERR MURRAY MANUFACTURING CO. 


EF'ort Wayne, Indiana. 
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BARTLETT, HAYWARD &CO. 


BALTIMORE, MD. 







































































Triple, Double & Single-Lift PURIFIERS. 
GASHOLDERS, 
4 CONDENSERS. 
{ron Holder Tanks, 
E Scrubbers. 
ROOF FRAMES. 
Bench Castings. 
Girders. 
OlL STORAGE TANKS 
BHAMS Boilers. 

















Three Kour-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 





Gas Works Designed and Constructed. 





PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 


By G. LIECKFELD, C.E. 





Translated with 7 ermission of the author by GEO. M. RICHMOND, ME 


Price, $31.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York. 








or rare 3 cs 
H 
i 





PURIFIERS, CONDENSERS, SCRUBBERS. 


P ». 7 n a << - 
ce OT RAE RS EE GENTE WAM UPD AMO PT OTR RSAAN TS PARLE. TIRE IRNSTE TAN TCA 
























TRON FOUNDERS, 
en 


~ 800 Ss A. aut ; Street, Philadelphia, Pa. 


MANUFACTURERS OF 


CAST IRON PIPE. 


Gas EXolders, 


ingle, Double and Triple Lifts, with or without Wrought Iren 
or Steel Tanks. 







The Hopper Automatic Gas Governor 


Send for Pamphlet. 
Dunham. Patent Specials. 

































ISBELL-PORTER CO. 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and.Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, improvement, 
or Extension of Existing Works or the Construction of New — 


45 Broadway, New York Gity. ~ orFlcee Bridge & Ogden Sts., Newark, N. J. 


eee say The Continental Iron Works, 





















THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jz., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 





BUILDERS OF 


| Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


. Wrought Iron Gas Holder Tanks 
~~“ BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


THE LOOMIS PROCESS, | eemswsue oar wvinrens w wre sse 


Nn successful on at Works of John Russell” Co., Turner's F Mass., and under s stated pressure. Send for samples. 
— “Per cury Dission's Son's Saw Works Tee be a ye a 


The Cheapest Gas Generating System in the World. 
Ptans and Estimates Furnished. - 


BURDETT LOOMIS, - - Hartford. Conn. 











Also, SERVIOR OLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 






oOo. A GEFRORER, 
248 N. Sth 8t., Phila., Pa. 
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H. RansHAw, Prest. & Mangr. T. H. Brecon, Asst. Mangr 
WILLIAM STAcEY, Vice-Prest. R. J. Tarvin, Sec. & Treas. 


THE STACRY MANUFACTURING CO 


Established 185!. 
Single, Double and Triple-Lift 


GASHOLDERS, 


_ Of any Capacity, with or without Wrought Iron or Steel 
. Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 


OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


i Cincinnati, Ohio. 


: | GEO. SHEPARD PAGE’S SONS, 


Th Male Tar and Carbonic Acid Extractor. 


A 7 During the Winter months over 12,000,000 
[ feet of gas daily is being relieved of all Tar 















































and a large percentage of Oarbonic Acid by 

the Walker Extractor. They should be 

placed before all Scrubbers. The Tar and 

—s 4 a Liquor ‘Overflow Valves work automati- 
: eally. Write for Circulars, 


SS Wall Street, = = New Work City 






































W.-H. PEARSON, Prest.. J..W. WESTCOTT, Gen’l Mangr. and Treas, L. L. MERRIFIELD, Chief Engr, 


GEORGE R.ROWLAND. THE FeQNOMIGAL GAS APPARATUS GONSTRUCTION COMPANY, Limited 


ee ee 269 Front Street, East, Toronto, Canada. 
Draughtsman and Constructing Engineer. ~  EnGouicbens of te IMPROVED LOWE WATER GAS APPARATUS. 


Dra:rings, Specifications and Estimates furnished for the con Desigues to give the Greatest Efficiency when using any kind of Oil, Anthracite Coal, Gas 
siruction of new works or alteration of old works. Special House or Oven Coke. 
attention given to Patent Office drawings. 


Uffice, No. 245 Broadway, N. ¥. City. ew Gas Works Built, Present Gas.Plants, either Coal or Water, Remodeled 
Catalogues, Pians and Estimates Furnished upon Application. 


WM. HENRY WHITE, 
No. G2 Pine Street, - - - New York City. 


ENGINEER AND CONTRACTOR FOR THE 




















ERECTICN AND EXTENSION OF — 


GAS. WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited. 
Plans and Estimates Furnished. 
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(842 = fjeily & Fowler, = 1898 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa 


---«« Gasholders 


Single or Telescopic. With or Without Iron or Steel Tanks, 
Ol TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


SPCR Pee eeeeeeee 





errr 








JAMES 7 FLOYD'S SONS, 


West 20th and 2ist Streets, Between 10th & 11th Avenues, New York City. 


— and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
mds, Angles, Reducérs, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


Tn useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 
Sole Manufacturers of the OGDEN QUICK~MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, 
Stroh & Osius Concentrator for Ammoniacal Liquor, used by 50 Gas Companies and Cokeries during the past 4 years. 


mae fontings. Tide Tipdrenls tee and Half seorgouniive Furnace jie mong, 


Three or Four 


Sancessors to HERRING & FLOYD, 


Oregon Iron Works, 


Boxes. 








MANUFACTURERS OF 


LOGAN IRON WORKS, 


Brooklyn, N. Y. 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 





Contractors for 


Complete Works. 





from ‘the Union Gas Light Company, of East New York. The contract was completed and the 
Holdér was in actual use in 90 days from receipt of order. Capacity of Holder, 600,000 Cu.Ft. 





‘The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 


ALSO, SOLE MANUFACTURERS OF 


_ © W. BLODGET’S 
HOT-GAS SGRUBBER. 
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~ THE OHIO PIPE COMPANY, 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GEN&RAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 





Davip LEaAviTT HouGu, 
26 CORTLANDT ST., N.Y. CITY. 


Consulting Engineer. 


tio nn eed Aunontete, 


Contractor. 


Machinery and Structures. 
Gas and Water Pipe. 


Special Agent for Selling & Purchasing. 














Established 1856, 


New York Office, 


CAST IRON WATER AND .GAS PIPE, 


WARREN FOUNDRY AND MACHINE 6O., 


bins 


Works at Phillipsburgh, N. J. 
160 Broadway. 


From THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 








Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., eto 





Guonen Cnsnon: Manet. & Treas., Emaus, Pa. 
HN DONALDSON, Prest., Betz Bidg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


MANUFACTURERS OF 


CAST IRON PIPE ; AND SPECIAL CASTINGS 


TER AND GAS. 
Also, rLAwom rarn, LAMP POSTS, Etc. 











1894 DIRECTORY 1894 


OF AMERICAN GAS COMPANIES 


Price, 


A. M. ae 


& C0, 


$5.00. 


No. 32 Pine Street, New York. 














The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 
moving the meter or replacing 
any parts. 





Established iss4. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WeT AND Dry METERS, STATION METERS AND. METER iain 


—ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 








The gas registered agrees abso- 
lutely with the amount pur- 
chased by the coin. 





WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 20,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 
511 West Twenty-first Street, 
NEW YORK. 


Seg 53_ 





-& 55 Lancaster Street, 
ALBANY, N. Y. 


34 & 36 West Monroe Street, 
CHICACO. 











































63 Beverly Street, Boston, , Mass. = 


Ob: 
DRWY GAS ES TERS. 
Station Meters of y Capacity. 


| ae Test and Experimental Meters, wali: Boo 2 Pressure Gauges. 
operas tu METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


ee ee ec ct for the Chemical Testing of Gas and Gas Liquor 














THE MARYLAND METER AND MANUEAGTIRING co, 00 


BALTIMORE, North & Seratogs oo ees lies 107 West Monroe St. 
W YORK , 838 Broadway. ~~ ~ SAN PRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 21 and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 
= Perfect” Gas Stoves —-_ : 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to ‘Repairing METERS of all Makes. 


























FACTORY AT ERI, PA. 








Use Kejstone Meters. 


Royersford, Pa. 
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American Meter Go. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may‘) . | 
be readily readjusted = =§_. «|| 
when the scale of gas rates is changed. 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Htc, 


| —a—— METERS REPAIRED... 


PREPAWMENT GAS METERS. 
Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


FIEFT. DS ANALYSIS 


Eor the Wear 1896G. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-eighth Year of Publication. Compiled and Arranged by 


JOHN W.- FIELD. Sec. & Gen. Mangr. of The Cas Lt. & Coke Co., London. 
Price, $5. For Sale by ; 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 


THEODORE D. BUHL, President. CHARLES H. JACOBS, Vice-President and Managing Director. 


Tama ads 


Detroit, Mich. 
- Manufacturers of Gas Meters of the Highest Quality. 


METER REPAIRING A SPECIALTY. ~ SEND FOR OUR PRICE LIST. 











































































Detroit is one of the best shipping points in the United States for prompt deliveries by rail or water . 
to the East, West or South. 


BUHL Meters will need few Repairs. We make our own Tin: Plate, Trial Orders Solicited. 
































The Ades of the 


OTTO GAS ENGINE WORKS, 


33d and Walnut Streets, Philadeiphia, 
\ New York; {8 Vesey St. Boston, 19 Pear! St., Chicago, 245 Lake St., 


Occupies this ed every alternate week. 


JOHN J. GRIFFIN & co. 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N,\Clinton St., Chicago, 
WM. S. GRIBBEL, Manager. FREDERICK WAUGH, Manager. 





































MANUFACTURERS OF 


\ STATION METERS, 
) CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Etc. 


etme ercammm Prompt. Attention Given to All Repairing. 


OUR SPECIAL NATURAL GAS METER 
Is the e Best ever offered.. Over 30,000 now in use. | 
We shanufacturein the United States, under the SAWER & PURVES PATENTS, the 


“Positive Prepayment Meter. 


ak, 

















Es ae rg 
ae See 
Bn 4 





This Meter is an iE 


SIMPLE 








unqualified success in® | 
aS ate 


s * ah Rx 
Great Britain. vate 








DURABLE 











Its simplicity of con- 





+tACCURATE 


struction, and the 











positive characte? of — 


~ the service performed 


RELIABLE 


<— 


All Parts) \ 
puierohanceaay 














by it, have given it 





> pre-eminence. 











Needs Only the Care Given an Ordinary Meter. 
Saves , MONEY, TIME and CONSUMERS... ; 
Dispénses. with « DEPOSITS” - and. ‘Inekeases ouTPUr. 





— 





